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A key man in modern industry, 
the busy quality control engineer is a man 
who appreciates the help of Q-trol 


Clad has 


been proven 


in industry. 


The quality control engineer with a busy schedule knows the importance of 
this hard-working partner, Q-trol. This key man in industry, the quality control man, 
can function more effectively — take a more dynamic approach to the problems of 
the QC office — if he turns over the routine work to Q-trol. 


Q-trol is based on sequential analysis and is designed to permit complete 
coverage of all sequential sampling plans. Years of research went into this computer 
which is the newest, most revolutionary advancement in quality control to date. Its 
operation is simple; non-technical personnel can eusily operate it, giving the quality 
control engineer more time to handle the press of important planning and 
organization. Cost is low, and Q-trol’s versatility permits many types of installation 
to handle your particular quality control problem. Q-trol is the “working partner” 
in more and more quality control departments these days. Write, call or wire now 
for further information about this important development in the quality control field. 
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The trade-mark that has become a ie 


SYMBOL OF 
HIGH QUALITY 


Look for it when selecting scientific instruments 


A few outstanding instruments embodying 
the traditions of this famous trade-mark: 


Universal Measuring Microscope Ultraphot II for inzident illumination with 
Toolmaker’s Microscopes automatic exposure-setting device. 
Interference Microscope 
Light Section Microscope 
Gauge Block Interferometer 
Spectrophotometer PMQ II Stereo Microscope 
Circular Division Tester Epi-Technoscope 


Large and Small Optical Dividing Heads 


Photo Microscope for incident illumination with 
automatic exposure setting device 


Metallurgical Microscope 


Write for free detailed specifications on equipment of interest io you. 
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Norman (‘‘Norm”’ for 
short) isn’t on our 
payroll, but nevertheless 
he’s been doing good 
work here at J&L for 

a long time. 


‘“‘Norm" is the imaginary, 
‘“‘average’’ man around 
whom J&L designs its 
Optical Comparators. 
Norm's physical 
measurements and 
characteristics 
determine such things 
as screen height and 
angles, the location of 
measuring controls, 
power elevation 
operating stations 

and the like. 


That's why J&L Optical 
Comparators are so 
easy and convenient to 
use... so comfortable to 
sit down to or stand 

up to. By helping 
operators make the 

best possible use of their 
visual and muscular 
acuity, J&L Comparators 
cut down fatigue, speed 
up operation and 
improve accuracy of 
inspection and 


py measurement. 


Write for Catalog 5700, 


which describes 

Mi e eT the entire line of 

Jones & Lamson 

N 1 RMAN Optical Comparators. 


UC ECU of the “world’s oldest and largest 
builder of precision optical comparators” 


| JONES & LAMSON -Sherrenemsror aso 





Jones & Lamson Machine Company, Dept. 710, 510 Clinton Street, Springfield, Vt., U.S.A. 
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Figure 1—Typical Telephone Relay, 
Unmounted 


ERNEST R. LOWREY 


Illinois Bell Telephone Company, Chicago, Illinois 


Introduction 


This article describes the means 
used to solve a problem encountered 
in the maintenance of telephone 
central office equipment. It is lim- 
ited to presentation of the situation 
existing at the time the facilities 
and techniques described were being 
put into use. The illustrative data 
therefore represent conditions which 
have developed over a long period 
during which the available controls 
were much less effective. 

A large portion of the equipment 
in a modern dial telephone central 
office consists of relays. Depending 
on the number of customers served 
from the particular building, such an 
office will have from 50,000 to 
400,000 relays, each with an aver- 
age of five sets of contacts. The 
relays are components of functional 
equipment groups with varying op- 
erational requirements and rates of 
usage. 


A typical telephone relay, as illus- 
trated in Fig. 1, has contacts in the 
form of palladium or silver alloy 
bars about 0.045 x 0.085 x 0.017 
inches thick. These are welded on 
the activating springs in twin sets, 
shown in Fig. 2 looking at the front 
of the equipment as mounted in 
place. The circuit function of relay 
contacts in many cases is to prepare Figure 2—Enlarged View of Relay Contacts (1 Scale Division — 0.020 inches) 
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Figure 3—Eroded Contact, with Filar Micrometer Scale 


for operations which are controlled 
by other elements. Such contacts 
are subject only to negligible wear 
from mechanical operation. Those 
contacts which do control the closure 
or opening of the current in a cir- 
cuit are, however, subject to arcing 
and resultant electrical erosion. 


For a particular design of relay 
the extent of erosion will depend on 
a number of factors. The current 
density and inductive energy of the 
load circuit are generally predict- 
able for a given design application. 
The number of operations to which 
a relay is subjected varies with the 
call rate from office to office. The 
length of lead between a contact and 
its load also affects contact life, and 
this factor is often highly variable. 
Environment, length of time be- 
tween operations, and certain me- 
chanical adjustment conditions also 
have an effect on the erosion rate 
Anticipation of all the interacting 
factors is a very complex problem 
from a design viewpoint.) The 
resulting variations in behavior also 


introduce difficulties in the mainte- 
nance of this equipment. 


Under normal conditions, contact 
life up to 50 million operations can 
be expected of the relays now in 
general use. This can usually be in- 
creased considerably by provision 
of contact protection in the form of 
a capacitor in series with a resistor 
to drain away the excess current 
Such protection is used where it is 
economically justified in terms of 
contact life, or in special 
where the effects of erosion wou!'d 
be particularly serious.‘?) About 
half of the relays in a central office 
will have usage not to exceed 50,000 
operations annually. Thus with nor- 
mal contact loads, they can be ex- 
pected to have many years’ contact 
life. On the other hand. there are 
groups of relays required to operate 
2 to 5 million times a year. Also 
there are some on which the usage 
runs to 25 million operations an- 
nually. It is with these groups of 
high usage equipment that our prob- 
lem is primarily concerned. 


cases 


Need for Statistical Quality Control 
Techniques 


An electrical circuit failure due to 
erosion of a particular contact in 
the path has high probability of be- 
ing an intermittent occurrence. The 
physical conformation of the ero- 
sion, variation in the actual minute 
points of contact, contamination of 
the contact surface with erosion 
products or foreign material, anc 
the capabilities of the affected cir- 
cuit elements in respect to time and 
current margins are factors in this 
situation. 

Automatic checking features built 
into the circuitry serve to alert the 
maintenance force to the occurrence 
of trouble conditions in particular 
equipments. The complexity of the 
circuit functions make it necessary, 
however, that each such occurrence 
be investigated in detail by an ex- 
pert maintenance man to determine 
the specific defect involved. In large 
equipment groups the particular cir- 
cuit involved in an individual fail- 
ure cannot always be identified or 
the fault may lie in any one of man: 
circuit elements. Analysis of several 
failure indications is often neces- 
sary, therefore, to define the area 
in which the investigation should 
be centered. 

As in any electrical or mechanical 
system, operational failures are to a 
large extent the result of aging, 
wear or environmental conditions. 
There is a high probability, there- 
fore, that any one failure detected in 
telephone central office equipment 
is not unique. Considering this fac- 
tor, together with the effort and 
time involved in correcting failures 
after they occur, it is necessary to 
have effective and economical means 
of anticipating situations where 
troubles are imminent. There is, of 
course, an inherent economy in per- 
forming specific reconditioning op- 
erations on a programmed “whole- 
sale” basis, where mass production 
methods can be effectively em- 
ployed. A logical maintenance pro- 
gram is, therefore, predicated on 
sampling suspected areas as a means 
of estimating the trouble potentiali- 
ties. The success of such a program 
will depend to a great extent on the 
effectiveness of the sampling tech- 
niques in disclosing equipment con- 
ditions and their efficiency in divert- 
ing manpower from investigation to 
corrective activity. 

Past practices have been lacking 
in both economy and effectiveness. 
Sampling plans have usually been 
specified on the basis of a consider- 
able percentage of the lot. Means 
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for securing random selection have 
been left to the judgment of person- 
nel not trained in the concepts of 
variability. The general use of go, 
no-go requirements for maintenance 
of equipment naturally leads to use 
of attributes in sampling, even 
though it would be possible to ob- 
tain variables data in some cases. 
To a great degree, however, the 
gages used in maintenance are not 
adaptable to measurement sampling. 

Decisions on rehabilitation proj- 
ects, perhaps particularly in respect 
to wear, are always complicated by 
a conflict of interests. On the one 
side there is the desire to minimize 
effort and to get full life from equip- 
ment parts and adjustments. There 
can be no true economy, however, 
in doing a full scale job by scat- 
tered bits and pieces. If only the 
extreme cases are cared for, addi- 
tional service failure penalties and 
trouble clearing effort will be in- 
curred as deterioration progresses. 
There is also a real hazard in inter- 
ference and man-made troubles by 
repeated investigation and opera- 
tions in the equipment. These risks 
can be minimized in an organized 
program. 

These decisions involve the reali- 
zation that deterioration exists, a 
picture of its extent, an estimate of 
its rate of development, and deter- 
mination of the point for optimum 
balance between present and future 
penalties. A rehabilitation program 
caring for only those parts now at 
the failure point will obviously build 
in no margin for the future. Since 
attribute sampling gives no clue as 
to the distribution of parts now in 
the satisfactory range, such data are 
of limited value in setting up a pro- 
gram objective. Sampling by vari- 
ables, on the other hand, will aid 
substantially in minimizing the dif- 
ficulties of these decisions. The dis- 
tribution of measurement values 
found in the sample allows statistical 
prediction regarding the condition of 
the entire lot with respect to the 
requirement limits. This distribution 
gives the administration a view as 
to the size of the job for rehabilitat- 
ing the lot up to any desired meas- 
urement standard. Subsequent sam- 
pling after an interval will also 
provide an estimate of the deteriora- 
tion rate with more precision than 
has been possible in the past. 


Facilities for Measuring Contact 
Erosion 

Measurement of wear or of linear 

dimension adjustments on telephone 

central office equipment would in- 

volve tremendous complications if 

attempted by mechanical gaging. 
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Fortunately, a large proportion of 
the dimensions in which we are in- 
terested can be seen from the front 
of the equipment. An optical meas- 
uring system, therefore, makes a 
simple and almost universal tool for 
this purpose. An erecting, wide field 
microscope, 20 magnificauon, with 
eyepiece tube inclined 45 degrees 
has been found particularly good for 
this use. This has a field of 0.488 
inches and a working distance of 
3.5 inches. While measuring can be 
done with a graduated reticle eye- 
piece, there are advantages in a 
Filar Micrometer type (12.5). This 
has a movable crosshair controlled 
by an indexed vernier dial. Dimen- 
sions are established by the differ- 
ence between the vernier readings 
when the crosshair is set at the two 
ends of the dimension being checked. 
Very good illumination can be ob- 
tained with a small ring-type fluo- 
rescent light designed for use in 
close-up photography. There are 
undoubtedly several optical and il- 
lumination devices available which 
would be equally satisfactory. (The 
illustration on this issue’s front cover 
shows these measuring facilities in 
use on telephone equipment.) 
Relay contact erosion develops in 
the form of craters or notches on one 
or both members of a mating pair. 
Figure 3 illustrates a typical case, 
viewed with the Filar Micrometer 
scale and crosshair. Under some 
conditions of circuit load, there is a 
transfer of metal from one contact 
to its mate. The particular contact 
which receives the “build-up” is 
determined by the circuit polarity 
There are thus three general condi- 
tions of erosion which may be en- 
countered as shown in Fig. 4. (It 
will be seen that one contact of a 
pair is placed horizontally while its 
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mate is vertical. This is to permit 
latitude in contact positioning.) De- 
pending on the physicai shape of 
the contact and location of the area, 
depth of erosion will not always be 
directly visible. However, from re- 
lations with the position of the 
mating contact the effective depth is 
determinable, and the measure- 
ments needed are illustrated in this 
figure. Note that the amount of 
contact metal remaining is the di- 
mension of interest in this problem. 


Sampling Plans 


The problem of designing a sam- 
pling plan for maintenance rehabili- 
tation is complicated by a number 
of factors. The objective is not a 
question of accepting or rejecting a 
lot of equipment. Rather, the deci- 
sion is to be whether the equipment 
should be “reworked” and if so, to 
what extent. In effect, therefore, 
each case is to be presented to a 
“salvage board” for review. The 
lots to be sampled will not generally 
be of uniform size. In starting a 
sampling plan from scratch, the 
variation in the characteristic under 
study would likely be unknown. 
Current serviceability of the equip- 
ment will be indicated by the pro- 
portion of the distribution of the lot 
measurements lying below the mini- 
mum value for satisfactory opera- 
tion. The economic decisions involve 
essentially an evaluation of the 
proportions of the lot at various 
increments above this critical value. 
These factors provide part of the 
data needed for estimating the opti- 
mum frequency of rehabilitation. 

Taking all of these considerations 
to account has led to the Lot Plot 
Method‘*) as the logical choice of 
sampling plans. The sample meas- 


(e) 
BUILD-UP ON HORIZONTAL CONT&CT 


a | 


ETAL REMAINING 
VERTICAL = 20 = £0-0'°D' 


B'C’ = ZC-ZB HORIZONTAL = CF «= iC-ZP 


Figure 4—Measurement of Contact Metal Remaining, with 3 Types of Erosion 
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Figure 5—Moderate Wear Rate (Approximately Normal Distribution 


on the Lot 
Plot form constitute a_ visible 
frequency histogram. The calcula- 
tions required to estimate the total 
lot picture from the sample results 
are quite simple. It is possible to 
estimate the proportion of items in 
the lot which lie beyond any de- 
sired measurement value. The meth- 
od includes means for treatment of 
cases where the distribution is non- 
symmetrical. As _ discussed later, 
this situation may be encountered 
quite often in maintenance sam- 
pling. The suggested sample size of 


urement entries made 


50 items is economically attractive 
in most telephone equipment appli- 
As _ will developed, 
there appears to be the 
of reducing the sample 
for the particular pur- 
poses covered in this article. 
The sample taken at 
dom from the lot, are divided into 
subgroups of five each. The scale of 
the frequency distribution is chosen 
that it will contain 7-16 class 
intervals. The first subsample of 
five cases is distributed among the 
various intervals, and 
item is identified by an entry of “1 
the chart. Similarly 


rations. be 
however, 

possibility 
size to 25 


items, ran- 
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Figure 7—Moderately Advanced Wear (Skewed 
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the second subsample items are 
identified by a “2” and so on. Thus 
while building up a picture of the 
entire distribution, X and R values 
for each subgroup are readily deter- 
minable. This has an important 
advantage in some situations en- 
countered in telephone maintenance. 
Also, since all calculations are made 
in terms of class interval units, com- 
putations are much simpler than 
would be the case if the measure- 
ment values were used. 


Guide Limits for Wear Tolerance 


the of this 
contact metal re- 
characteristic being 
measured, the upper limit of the 
lot distribution is not of prime in- 
terest. In this case, there is a cutoff 
point determined by the contact 
design and manufacturing tolerances 
at approximately 0.017 inches. We 
are much concerned with the lower 
distribution limit and theoretically 
the minimum value of metal re- 
maining would be 0.000 inches. 
However, particularly where there 
is a “build-up”, erosion of the mat- 
ing contact may extend into the base 
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Figure 6—Extensive Wear (Approximately Normal Distribution) 


metal spring. In such cases the 
measurement of contact metal re- 
maining is a “minus” value. The 
distribution may therefore be ex- 
pected to lie between +0.017 and, 
say, —0.009 inches. With the lens 
combination used to measure these 
vi iues, the Filar microscope vernier 
reads in 0.0002 inch inc’ sments. 

From a service viewpoint, there 
should be no need to replace a 
contact as long as it is not worn 
through to the base metal spring 
However, minute irregularities in 
the mating surfaces make it difficult 
to define this end point exactly. It 
has been considered sufficiently pre- 
cise for our purpose, therefore, to 
consider any measurement of 0.001 
inches or less contact metal remain- 
ing as being at the failure point. Also, 
if the sample distribution indicates a 
high probability of any contacts in 
the lot being 0.001 inches or less, 
this would be considered evidence 
of need for immediate action. The 
decision for this action would then 
be made if the Lower Lot Limit as 
estimated by the Lot Plot method 
falls at or below the top of the 
class interval representing 0.001 
inches maximum 
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Figure 8—Rapid Wear Rate (Multi-Modal Distribution) 
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However, there is another con- 
sideration which must be taken into 
account in the event the Lower Lot 
Limit lies above this Service Tol- 
erance. The matter involves the 
difficulty of pinpointing service 
irregularities resulting from contact 
erosion, the troubles which accom- 
pany too frequent operations in the 
equipment and the general econ- 
omies of a balanced rehabilitation 
program. This consideration might 
be called a “Conditional Tolerance 
Limit,” which would be a value 
somewhat higher than the “Service 
Tolerance.” However, at the incep- 
tion of this program there were no 
statistical data available on the rate 
of contact wear and the variation 
to be expected. Lacking means of 
determining the Conditional Toler- 
ance point statistically, a tentative 
value of 0.005 inches has been es- 
tablished from empirical considera- 
tions. 


If the Lot Limit estimated from a 
sample lies above the “Conditional 
Tolerance,” then no rehabilitation 
would be programmed as a result of 
that sample. But, in case the Lot 
Limit falls between these two val- 
ues, management can anticipate the 
approach of the failure point. Based 
on knowledge of the service effects 
from failure of the particular con- 
tact, and other factors of the job 
involved, a rehabilitation program 
can be planned at this point. It 
would not have to be started imme- 
diately, but could be fitted econom- 
ically into the workload pattern. 
Savings from this factor and from 
prevention of service irregularities 
would offset the nominal ineffi- 
ciencies from replacing some con- 
tacts somewhat short of their full 
life. 

Also, assuming we have a lot in 
which the sample shows that some 
contacts have no metal remaining, 
the entire lot must then be screened 
to determine which contacts are to 
be replaced. If only those now com- 
pletel worn through are replaced, 
there is ~o margin against future 
wear. The entire operation may then 
have _ be repeated in a short time. 
We would therefore, want to re- 
place all contacts now below our 
Conditional Tolerance value. The 
precision Filar microscope used for 
sampling is not economical as a 
wholesale screening gage. Instead, 
we would use a simple hand magni- 
fier and a visual comparison gage 
by which the workman would judge 
the contacts on an attribute basis. 

One of the benefits which should 
result from variables sampling on a 
continuing basis is the ability to 
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Figure 9—Multi- 
Modal Distribution 
(50 Sample Size) 
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determine rate of wear. It should 
thus be possible to anticipate when 
a succeeding sample should be 
taken on particular contacts. The 
initial sample will usually not be 
entirely adequate for this purpose. 
However, the nature of the distribu- 
tion plus knowledge of the age of 
the equipment, and of previous re- 
habilitation programs, may permit 
some deductions as to rate of wear. 


Some Conditions Found in Service 


Moderate Wear Rate—Approximately Normal 

Distribution 

In Fig. 5 we see the results of 
sampling a relay contact on which 
there has been no over-all replace- 
ment program. New original con- 
tacts are nominally 0.017 inches 
thick, and it will be seen that the 
center of distribution has dropped to 
about the 0.010 inch level. From 
the sample it is estimated that some 
3 percent of the lot lies below the 
Conditional Tolerance Limit. This 
information, related to conditions in 
the office and the importance of this 
contact in circuit operation, will 
enable local management to decide 
the course of action. The contacts 
are 15 years old in this particular 
case, and while no immediate re- 
placement appears urgent, it is evi- 
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dent that these contacts should be 
watched for further wear. 


Extensive Wear—Approximately Normal Dis- 
tribution 


It was mentioned earlier that fail- 
ure to anticipate the erosion progress 
will result in wear beyond the 
Service Tolerance. While it does not 
necessarily mean that complete con- 
tact failure occurs on each operation 
of the relay, the reliability is so 
poor that we want to avoid this 
occurrence on any significant pro- 
portion of the relays in service. Fig- 
ure 6 illustrates a case where the 
former maintenance philosophy and 
methods have failed to meet this 
objective. It will be noted that ero- 
sion into the base metal of the 
contact spring is already taking 
place. With an estimated 15 percent 
of the contacts below the Service 
Tolerance, immediate rehabilitation 
is obviously necessary. Almost half 
of the contacts must be replaced 
now to obtain any margin against 
further wear. 


Moderately Advanced Wear—Skewed Distri- 
bution 


In Fig. 7 we see a unimodal, non- 
symmetrical distribution, with a 
portion of the sample falling below 
the Service Tolerance. In such cases 
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Figure 10—Previous 

Multi-Modal Distrib- 

ution Depicted by 25 
Size Sample 
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the Lot Plot method provides for 
determining the Lot Limit un the 
basis of distance in cells from the 
mode. This portion of the sample 
is considered as one-half of a sym- 
metrical distribution with midpoint 
at the mode. The ‘theoretical dis- 
tribution in this case would be 18 
cells wide and have a population of 
78. The calculated percentage val- 
ues beyond the Conditional and 
Service Tolerance Limits are ad- 
justed by a factor of 78/50 to obtain 
their true proportions of the actual 
sample. 

Again the case is one where im- 
mediate action is needed. We have 
contacts below the Service Toler- 
ance and some are worn into base 
metal. This is another situation 
where the erosion progress was not 
anticipated by the maintenance 
forces 


Rapid Wear Rate—Multimodal Distribution 


The contacts previously discussed 
have in general reached their pres- 
ent state of wear over a number of 
years. While individual contacts 
may have been replaced from time 
to time, there is no record of any 
over-all rehabilitation programs 
Figure 8 illustrates a much different 
situation. Here is a contact which 
wears quite rapidly, requiring par- 
tial replacement programs every 
year or so. Half of these contacts 
were replaced in the last year, and 
a clue to the wear rate can thus be 
obtained by looking at the upper 
distribution. This mode is centered 
at 0.012 inches, indicating average 
wear of 0.005 inches per year. The 
distribution boundary of these re- 
placed contacts is estimated at about 
0.007 inches. On this basis, the life 
of this contact would be on the 
order of only two to three years. 
Action is now needed and it does 
not appear that replacement of only 
the contacts that are now 0.005 
inches or less would last for a year 
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Figure 11—Very Ex- 

tensive Wear, Multi- 

Modal Distribution, 
25 Sample Size 
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Usefulness of 25 Sample Size 


The purpose of the samples under 
discussion differs in several respects 
from the acceptance sampling situa- 
tion for which the Lot Plot was 
conceived. There would seem to be 
no reason, therefore, to consider a 
50 unit sample size obligatory if 
satisfactory precision for our pur- 
pose can be obtained with less. 
While the problem has not been 
examined from a theoretical stand- 
point, empirical evidence indicates 
that 25 would be adequate in most 
of our situations. The conditions 
where this applies can be found by 
analysis of the plot after the 25th 
sample has been taken. Thus, if 25 
samples are not enough for mainte- 
nance purposes, the nature and 
placement of the distribution at this 
stage should make the deficiency 
apparent. 

Where contacts have been re- 
placed in past rehabilitation pro- 
grams, a multimodal distribution 
would be expected in the sample. 
It is in such distributions that a 
smaller sample might be found in- 
adequate. Figures 9 and 10 illus- 
trate one of many such situations 
explored. It will be noted that there 
is reasonably good agreement in the 
estimated lot limits and percentages 


Reliability Training Course Sponsored by ASQC and IRE 


A Reliability Training Course with an enrollment limited to 35, will be con- 
ducted by a professional staff from Oct. 19-30, in Atlantic City, N. J 
The course will be directed to middle management, where the responsibility 


for a reliability program rests 


It will be sponsored by the Professional Group 


on Reliability and Quality Control of IRE and the Electronics Division of ASQC. 

Representatives of both the Department of Defense and industry are con- 
tributing to making this the most comprehensive reliability course to date. The 
sessions will be based on a planned syllabus, and will be supported by a text 
which will be presented in class sessions and informal discussion seminars. 

A brochure will be distributed giving complete course details as well as the 
procedure for registration. Applications wili be accepted in the order in which 
they are received. Since they are limited, register as early as possible 

Request a brochure from H. N. Hadley, 45 Martin St., South Acton, Mass. 


below Conditional and Service Tol- 
erance. This distribution has two 
main modes as a result of previous 
replacement projects. Here is a case 
where the wear has only just 
reached the danger point. In con- 
trast, Fig. 11 shows a situation 
where a large majority of the con- 
tacts are below tolerance. A sample 
of 25 seems tc have reasonably 
represented these cases. 


Conclusions 


There is an excellent application 
of statistical techniques in the main- 
tenance of telephone equipment. In 
particular, Variables Sampling will 
provide a definite picture of equip- 
ment wear and deterioration and 
permit the maintenance people to 
establish effective and economical 
rehabilitation programs. Optical 
measurement facilities are adaptable 
to determining the extent of contact 
erosion. Lot Plot sampling plans are 
suitable for this usage, and give the 
maintenance forces an adequate and 
understandable picture. Use of 
statistical methods minimizes the 
possibility of excessive service fail- 
ures and helps to achieve an opti- 
mum maintenance program. 
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_ refer to quality control as “Management's Dilem- 
ma” may seem to call for some defense. Webster’s 
definition of dilemma states that it is a situation involv- 
ing a choice between equally unsatisfactory alternatives. 
This comment, although rather uncomplimentary, is 
often symbolic of management’s general attitude toward 
the quality control function. We shall consider in this 
article some of the factors that prompt such a title. 

First of all, let us look at the decision confronting 
management when it has to determine the scope of 
responsibility to be assigned to the quality control func- 
tion. Should it include all factory test and inspection— 
or should it consist merely of some type of monitoring 
or audit operation? Should it encompass the responsi- 
bility for the design of mechanical gages and electronic 
test instrumentation—or should it act only in an advisory 
capacity regarding same? To what extent should quality 
control concern itself with the basic design of a product 

the marketability of a product—the serviceability of 
a product? And now, the subject of reliability has come 
on the scene as a major concern to management. Should 
reliability studies and analyses be a portion of the qual- 
ity control operation—or should they be assigned to 
design engineering or some other element of the or- 
ganization? 

On the surface, most of these questions might seem 
quite easily answered. Yet further thought on our part 
will reveal otherwise. We shall return to some of them 
shortly, but for the moment, let us move on to the next 
large question mark. At this point we may assume that 
somewhere along the time scale, management has de- 
cided that it needs or desires a quality control opera- 
tion. (Frankly, this can be a broad assumption, inas- 
much as many of the giants of industry have not yet 
seen fit to institute any type of specialized quality con- 
trol activity.) Now that a management has determined 
quality control’s scope of responsibility, what should be 
done with the organization resulting from this decision? 
Should it be placed under some top executive, such as 

*Presented at the Third Annual Inland Empire Quality Control 
Conference, Riverside, Calif.. Jan. 17, 1959. The author, formerly 
manager of the Ampex Corporation Quality Control Division, has 
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the president or general manager, or should it be as- 
signed to the manufacturing element—or perhaps the 
engineering department? As long as there is a choice in 
the matter, let us not ignore the possibility of market- 
ing cognizance—or even the company treasurer, who 
probably could be expected to live up to tradition and 
insist that quality control perform miracles without the 
expenditure of any funds. Furthermore, once the organ- 
izational problem is resolved, what level of authority 
should be granted to the quality control director or 
manager? Again, these are interesting questions, but on 
the surface appear to be “old hat” to those of us who 
have been in the quality control profession for a num- 
ber of years. 

The last series of questions which contribute to man- 
agement’s dilemma has to do with the type of personnel 
required to manage or administer a quality control pro- 
gram. This matter refers not only to the head of the 
operation, but also to his subordinate managers and/or 
supervisors, who often are responsible for sizeable num- 
bers of people and equipment within their respective 
elements. What type of personnel should management 
obtain for these positions? Should they be mature, mel- 
lowed individuals, with 20 or 25 years experience, and 
rather conservative in approach, or should they be 
younger, dynamic, hard-driving men with a more liberal 
attitude? What type of formal training or education is 
required? Is a graduate engineer absolutely and posi- 
tively necessary for the position—or should management 
select someone with a business or more general super- 
visory background? Is experience in the company’s 
product line essentiai—or is it felt that a sufficiently in- 
telligent person will quickly learn the product's idiosyn- 
crasies regardless of his previous experience? 

The Questions Remain Unanswered 

Now, perhaps, we can begin to see why this situation 
may be termed “Management’s Dilemma.” Any answer 
to any of the previous questions can have its advantages; 
by the same token, any answer will have its disadvan- 
tages. Stating the problem a bit differently, any answer 
can be satisfactory in some respects and unsatisfactory 
in others. Referring again to Webster’s definition of 





dilemma: “a choice between equally unsatisfactory al- 
ternatives,” let us revise it to read: “a choice between 
equally satisfactory alternatives.” Nothing will be lost 
in real intent by this revision. 

It would be foolish to state that there exists a set of 
approved answers to all of the questions posed. There 
are probably no theoretically perfect answers to any of 
the specific questions. These are questions which have 
been plaguing management ever since the modern qual- 
ity control function was originally conceived. Most of 
the questions loom just as large today as they did many 
years ago. Although no single set of universally correct 
answers exists, we may draw on experience and obser- 
vations over the years and offer some general comments 
regarding the questions relative to the scope of respon- 
sibility and placement in the company organization. 

First, it has been the author’s experience that the 
quality control function stands a better chance for suc- 
cess if it includes all factory test and inspection opera- 
tions. 

Secondly, the quality control function should not be 
subordinated to any of the other prime functions in a 
company, but should be so placed in a company’s organ- 
izational structure that its head reports to some top 
executive. Certainly, these same words have been ut- 
tered by a countless number of people; therefore, these 
statements cannot be interpreted as novel. Third and 
fourth, the fact still stands that the success of any func- 
tion depends upon the personnel within the function, 
and it is almost axiomatic that the quality of a product 
is no better than the quality of the work of the individ- 
uals who make it. Quality does not come by happen- 
stance, or even by just the installation of any kind of 
quality control procedure. It can be secured and main- 
tained only by the everlasting attention to detail by the 
persons responsible for the design, manufacture and sale 
of a product from top management to the production 
worker 


Need for Capable Personnel 


However, those of us who raise the hue and cry that 
quality control should be a separate function, that it 
should include all test and inspection operations and 
that it should report to some top management executive, 
had better realize the significance of this request from 
all standpoints. The demands upon the quality control 
function today are becoming greater and greater in mag- 
nitude, and more complex in nature. The task of trans- 
lating complex requirements into simple and practical 
resu!ts has become monumental with no sign of allevia- 
tion in sight 

This trend has resulted in a tremendous need for ca- 
pable, well rounded quality control managers, super- 
visors, engineers, statisticians, administrators, techni- 
cians and what have you; and when we say that we 
had better recognize the full impact of our request to 
have the quality control function separate in the organ- 
ization, to have it include all test and inspection opera- 
tions, and to have it report to some top executive, it fol- 
lows that we should also recognize the corollary need 
for talented, capable quality control personnel. 

Gone is the day when the quality control representa- 
tive had to concern himself only with the acceptability 
of a part as it was being turned out on a lathe, or the 
quality of a transformer as received from a supplier. 
Quality control today consists of budgets, procedures, 
forms, data processing, management and leadership, sta- 
tistics, reports, public speaking, administration, social 
protocol, psychology and the acceptability of a part as it 
is being turned out on a lathe or the quality of a trans- 
former as received from a supplier. There are undoubt- 
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edly several more broad requirements that have been 
overlooked, and this is not a deliberate attempt to sub- 
ordinate the phase relative to the acceptence or rejec- 
tion of product. What we are indicating, however, is 
that the breadth and scope of the quality control func- 
tion as it currently exists is far, far greater than most 
of us realize and is considerably larger than its status 
a decade ago. 

Quality control has undergone a rapid, but healthy, 
rate of growth. It is generally accepted by industry, and 
its people are finally recognized as being something 
other than just inspectors, but it has reached the stage 
where another large hurdle has suddenly been encoun- 
tered along the obstacle course. 

One of the most formidable problems facing the qual- 
ity control profession and management today is the in- 
adequate supply of sufficiently trained and experienced 
personnel. Indeed, there are many management men 
who feel that until this problem is solved, the quality 
control profession will be prevented from attaining its 
ultimate level of accomplishment. This factor unques- 
tionably contributes very heavily to “management’s di- 
lemma,” and until we find ways and means of jumping 
this hurdle, it is likely that much of industry will con- 
tinue to ignore the benefits that can be reaped from a 
sound control program. Many companies have attempt- 
ed to establish quality control organizations within their 
ranks and have subsequently learned, much to their 
sorrow, that the program was doomed from its begin- 
ning because of lack of capable personnel. Furthermore, 
these companies met with little success upon searching 
the open market for talent. 


Training Must Be Accelerated 


Several quality control organizations have been ob- 
served wherein the quality control manager and his sub- 
ordinates had not the faintest idea of their total cost of 
cperation. Useless purchase of capital equipment, in- 
adequate knowledge of administrative procedures, im- 
proper application of statistical techniques and misun- 
derstanding of the interrelationship between quality 
control and the other operating elements within an or- 
ganization, all rank high on the list of reasons for fail- 
ure. Somehow, we must find ways to overcome these 
basic deficiencies. Obviously the questions posed earlier 
regarding scope of quality control responsibility and 
placement of the quality control function within the 
overall organization become more difficult to answer 
when management is confronted with the additional 
problem regarding the unavailability of capable person- 
nel. This is not to imply that the quality control pro- 
fession as it exists today is a dismal failure, nor that the 
thousands of people actively engaged in quality control 
work are incapable of proper performance. Those of us 
who are part of successful quality control programs 
know that the job can be done, and is being done, but 
we need to be concerned about the progress that must 
be made in the future. We must tremendously acceler- 
ate the education, development and training of the peo- 
ple who will be required to cope with our rapidly ex- 
panding industrial economy. Not until such time as we 
have sufficient numbers of people highly skilled in the 
managerial, administrative and social aspects, as well as 
the technical phases of quality control, will management 
really be able to answer some of the questions raised 
earlier. 

What can be done to help ensure that these needs will 
be met? First of all, our universities and colleges should 
take steps to produce more well-rounded individuals. 
Many of our educational institutions have already an- 
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ticipated the problem and are acting accordingly; how- 
ever, these are too few in number, and to significantly 
improve the situation, additional pressures should be 
brought to bear upon those still offering overly special- 
ized curricula. Secondly, industry’s management should 
take steps to subsidize more in-plant and extra curri- 
cular training programs which would, in effect, help 
their own cause. Third, and perhaps most important, i 
the fact that there is no substitute for personal motiva- 
tion on the part of an individual. Chances are high that 
a person imbued with a strong enough desire to suc- 
ceed, will succeed. In other words, there are many ways 
and means to accomplish the end resuit, and a p<-son 
desirous of obtaining personal success in the quality 
control field should undergo self-analysis, properly ap- 
ply his talents, and in general help propel himself along 
the road to success. 


The Responsibility of Management 


Management should not hesitate to assist in every way 
possible in the area of one’s self-improvement. It has 
already been mentioned that more industrial in-plant 
and extra curricular training programs would be ex- 
tremely beneficial. In addition, there should be concen- 
trated effort on the part of those already skilled in var- 
ious quality control techniques to personally train or in 
other ways more broadly disseminate the knowledge ac- 
quired by years of experience. We must use every means 
at our disposal to broaden the interests and capabilities 
of personnel on whom we are depending for the future. 
To say the least, management must share in the obliga- 
tion to further develop people interested in quality con- 
trol-type activities. 

Management today is faced with an inadequate sup- 
ply of not only sufficiently trained, but also experienced 
personnel. There is a difference between training and 
experience, for the receipt of formal instruction is sig- 
nificantly different from the know-how gained during 
actual “under-fire” conditions. Experience is a neces- 
sary supplement to training, with its importance as a 
factor being almost directly dependent upon the level of 
management being considered. 

The experience aspect of personnel development can 
obviously be brought about only by the efforts of man- 
agement. Opportunities must be provided, assignments 
made, and actual activities closely monitored and super- 
vised. In some cases, the higher echelons of manage- 
ment have been guilty of criticizing a person for lack of 
experience, when in reality, that person had never been 
given the opportunity to gain any experience. This is 
not to say that management should not be extremely 
selective regarding personnel considered for promotion 
or re-assignment, or that they should not be hypercrit- 
ical regarding a person’s past performance, but the fact 
of the matter is that a man should not be berated for, 
let us say, lack of supervisory experience if he has never 
been given the opportunity to supervise. 

It has also been indicated that quality control today 
consists of many elements other than pure testing or in- 
spection. Experience in budgetary controls, manage- 
ment and leadership, reports, public speaking, etc., can 
only come about by assignments actually incorporating 
these elements as part of the total position responsibility. 
It is true that some people are naturally adept at one 
or more of these elements, but by and large, the aver- 
age individual acquires these skills only after a period 
of on-the-job performance; therefore, it is imperative 
that management provide the opportunities for these 
skills to be acquired. Furthermore, it is important that 
an individual be properly supervised while in the proc- 
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ess of acquiring these skills, for improper monitoring 
will often result in the accomplishment of more harm 
than good. 


Opportunity for Skill Development 


When we speak of gaining experience in budgetary 
controls, management and leadership, reports, and pub- 
lic speaking, we must not infer that these skills are to 
be uniquely associated with quality control activities. 
These are general skills, and are usually important as- 
pects of any management position. The point to remem- 
ber is that they are as necessary to the quality control 
profession as they are to any other area of activity. 
Fortunately, our nation’s economic growth is such that 
management in general should not find it too difficult to 
provide ample opportunities for both training and expe- 
rience. Many companies are now in the process of fol- 
lowing the trend toward divisionalization and decentral- 
ization because of either expansion or diversification of 
product line. It is true that this trend is creating a 
demand for a greater number of experienced personnel; 
at the same time, however, it should also enable man- 
agement to provide additional opportunities for person- 
nel to become experienced so that supply can continue 
to meet future demand. There is no reason why this 
philosophy should not pertain to the quality control pro- 
fession, especially if management desires to capitalize on 
this situation in an optimum fashion. 

These are only a few possibilities for quality control 
personnel development which can and should be ex- 
ploited. Needless to say, there are others—none of which 
should be ignored if success is to be assured. Steady, 
constructive efforts in these directions will do much to 
help eliminate “management’s dilemma.” 


BY 


Hand ‘em COMPLETE GAGING KNOWLEDGE! 


. Exact diameter of hole within a “tenth.” 


Hf you've fighting 
pn 


—— 





. Any ovality revealed. 

. Front or back taper, exact amount shown, 
. Barrel shape or bell mouth detected. 

. Measures to bottom of holes or shoulders. 


With this COMPLETE GAGING KNOWLEDGE they 
can give you the MAXIMUM of which their machines are 
in precision. 


capable ...in volume... 


If you've got $15,000 machines and $4,000 a year opera- 
tors at the mercy of guesswork gages . . . investigate this 
unique gage for holes 4” to 10” diameter. 


SEND FOR BULLETIN 80 ——> 
COMTOR COMPANY, — FARWELL ST., WALTHAM 54, MASS. 





Too Much Testing Time? 


. . - use sequential testing plans 


Sequential Life Testing Plans 


for the Exponential Distribution 


ALFRED LIEBERMAN 
Institute for Defense Analyses, Washington, D. C.* 


Introduction 


The sequential plans given in this article are such that 
equipment with a length of life t, or better is accepted 
at least 1 a proportion of the time, while equipment 
with a length of life t, or worse is rejected 1 6 pro- 
portion of the time 

The sequential plans are based on Wald’s‘'’ work on 
sequential analysis and the ensuing work on sequential 
tests for the exponential case done by Epstein and 
Sobel. '? 

The major advantage of sequential testing plans is 
that on the average they require less testing than other 
plans. This is particularly true for very poor or very 
good material. The major drawback of sequential test- 
ing is that the exact number of items needed cannot 
be determined before the test is run. One can, how- 
ever, determine the average number of items needed. 
In general, it will be recognized that good items will be 
accepted rapidly, while poor items will be rejected rap- 
idly; questicnable items will require scmewhat more 
testing 


Applications 


The plans given in this report are applicable for life 
testing of all equipment whose underlying distribution 
of length of life is given by the exponential distribution. 


*This article was prepared while the author was on the statistical 
staff of the Bureau of Ships 


Since it is very costly and difficult to determine if the 
exponential distribution applies, this fact must often be 
assumed, based on theory or past data. It has been 
found, however, that the exponential distribution ap- 
plies to length of life of many components. ‘*) 


While caution must, therefore, be exercised in the use 
of these plans, it should be noted that minor deviations 
from the exponential are not serious for most practical 
engineering purposes. 


Another important feature of these plans is that they 
can be used either for testing one item at a time or for 
testing many items at the same time. The decision as 
to which of these two methods to use depends on the 
cost of the test items and test set-ups versus the cost 
of time, as well as upon physical limitations. 


Definition of Terms 


= the acceptable length of life 
= the unacceptable length of life 


the maximum risk of rejecting equi>ment if its 
length of life is t, or better 


the maximum risk of accepting equipment if its 
length of life is t, or worse 


number of failures 


TABLE I—Iindex of Plans 


t 
Ratio of ‘ 0.05 
0.01 


15 , iD 
2D 
3.0 3c 3D 


Confidence Coefficients 


a 0.05 
6 0.05 
1E 
"E 
3E 
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Plans 


All the plans are computed on the basis of t, 1. 
Hence they can be used for any value of ty by multi- 
plying the factors k in the plans by the appropriate t,. 
Table I gives an index of the plans. 


1.009-+4.0.549r 
1.099-+0.549r 


Plans have been developed for three ratios of *, these 
1 


549r 


are as follows 


>+0 


Plan 1 : (see Table II) 


1.44 


t 
Plan 2 : (see Table III) 


Plan 3 (see Table IV) 


For each of these three ratios, plans have been made 
for nine combinations of a and f. These are as follows: 


a 6 
0.1 0.01 
0.91 0.95 
0.01 0.10 
0.05 0.01 
0.05 0.95 
0.05 0.10 
0.10 0.01 
0.19 0.05 
0.10 0.10 


1.1264-0.549r 


“~BOoQU> 


ae 
~ = 


Each plan can therefore be identified by a combina- 

tion of a number and a letter, i., Plan 2A means that 
ty 
the ratio of — 2, a = 0.01 and 6 = 0.01. In addition 
1 

to this information, however, the value of either t, or t 
must also be specified to identify a specific plan. The 
full identification of a plan, therefore, would be: Plan 
2A (ty 1000 hrs.). This plan would mean that the 
acceptable length of life (t,) is 1000 hours with a risk 
of rejection (a) of 0.01, and the unacceptable length of 
life (t,) is 500 hours with a risk of acceptance ((}) of 
0.01 

It should be noted that in Tables II, III, and IV equa- 
tions are given at the bottom of each plan to permit the 
computation of the k values for values of r not given in 
the tables 

The average sample numbers for each plan have been 
computed for five values of t (t 0, t,, 5, ty, ©). These 
values are given in Table V. In addition, a summary of 
Table V is given in Table VI for the use of the experi- 
menter. It should be noted, however, that while these 
tables give average sample sizes, individual tests will 


Ratio of & 


TABLE IV 
ka an P / 
A d kr, such that «ato gives the required acceptance length of time and kxto the required rejection length of timé 


1.493+4.0.549r 





Factors 
77+-0.549r 


9 


1.493+.0.549r 
9 


require more or less items 


PLAN 3 


The operating characteristic curves give the prob- 
ability of accepting the test items. This probability de- 
pends on the length of life of the item populaticn (that 
is, the true average life of the items). Table VII gives 
five points on the operating characteristic curve of all 


2.298+4-0.549r 


the plans 
Selection of Plans 


An engineer wishing to select a plan must first decide 
on the values of ty, t;, a and 6 he wants to use. It should 
be noted that this selection is not entirely free as it is 
limited by the extent of the plans presented in this re- 


No. of 
Failures 
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TABLE V—Average Sample Number for Each Plan 


Average Sample Number Needed to 


Average length 
Reach Decision (r) 


of life of 
population (t) 
E F 


Plan I 
0 


0.667 
O0.81lte 


beer ge 
CHaraew 
oxnweo 
tow 
coh B8a 
aoe 


Cmwmwn 
aeuS 
ar 
CHwmen 
Unwse 


CONIA 
cone oO 
onu re 
wero 
CNaen 
cows 


port. The selection, however, is wide enough for almost 
all applications. The selection of these four values de- 
termines a plan as outlined above (see Plans). We can 
now go to Table VI and find the average sample size 
needed and to Table VII to determine the operating 
characteristics of this plan. 

The specific plan can then be obtained by selecting 
the appropriate plan in Table II, II, or IV and multi- 
plying the k factors for acceptance and rejection by ty. 
This gives the acceptance and rejection criteria for the 
total length of test life (life of item 1 + life of item 2 
+ ... + life of item r) for the number of failures (r). 


TABLE Vi—Average Sample Size Needed* 
A > D G 


Plan 1 63 s 5 31 
Plan 2 23 y 5 11 9 


9 
Plan 3 10 0 9 7 6 5 4 


*It should be noted while these are average sample sizes, indi- 
vidual tests will require more or less items he maximum number 
of items needed may be as high as 2 to 3 times the average sample 
size 
These values can then be put in the form of a table or 
chart, as will be shown in the example. 

The length of life of each item and the cumulative 
length of life of all the items is recorded as the test 
progresses. The sum of the item length of life is then 
compared to the acceptance and rejection numbers. 
When for any given number of failures the length of 
life exceeds the accept limit, the items are acceptable; 
when for any given number of failures it is less than 
the reject line, the items are rejected; if it is between 
the two lines no decision is made and testing continues. 


Construction of Plans 


The parameters of the plans are: 

(1) hy : the intercept of the acceptance line 
(2) hy, : the intercept of the rejection line 
(3) s : the slope of the lines 

(4) L(t) : the probability of acceptance 

(5) E,(r) : the average sample number 


These parameters were computed based on the fol- 
lowing formula developed from Epstein and Sobel’s 
work. Note that Accept Line = hy + sr and Reject 
Line = —h, + sr. 


where B = 


where A 


(4) L(t) where t 
ty / 


and is determined by assigning values to h and solving 
for t and L(t). 
s t 


(5) E,(r) |” 


‘ti hyh, 


s- 


L hy + 
(t) ( = | Ss a 


for t 


Example 


In the life testing of a given power tube, it has been 
decided that the acceptable length of life is 1000 hours 
and the unacceptable length of life is 500 hours. 


ty 1000, ) 
( t; on ) 

It is decided to take a risk (a) of 0.05 of rejecting 
tubes with a life over 1000 hours and a risk (fp) of 0.10 
of accepting tubes with a life of less than 500 hours. We 
find that the plan for this test is Plan 2F (t, 1000 
hours). 

In Table III under Plan 2F, we find the k values for 
the determination of the accept and reject limits. They 
are as follows: 


No. of Acc Accept Limit R3 Reject Limit 
Failures (r) (Ka) (Kat 1000k 4) (Kr) (kat 1000k ® ) 


SER 


575 
1,270 
1,960 
2 650 
3,350 
4,040 
7,500 

11,000 
14,400 


mMmMm 


evcco 
tere 
SERRE 


CPOrwoCByIsAn1S wwe 


AK aw Soe eS 
atone 
e&oyvor 


tt tat 


TABLE Vil—Operating Characteristics 


Average length of life 
of population 


Plan 1 Plan 2 
0 0 0 
0.667% 0.500t 0.01 
0.811t 0.693t. 0.50 
t t 0.99 
Lo 0 Q 1.00 
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Probability of Acceptance 
F ; H 
0 0 
0.10 0.05 
0.562 0.438 
0.95 0.90 
1.00 1.00 





The accept and reject limits can be put in table form, 
such as Table VIII, or graph form such as Fig. 1. As 
can be seen, the decision to accept is made between the 
tenth and eleventh failure. Table III does not give 
values for k, and ky, for r 11. These values, how- 
ever, can be obtained by means of the equations given 
in Table III under Plan 2F 

13000 + T T | T t 


12000) ; ; ; ; 
11000} 
10000 
9000 
@000 
7000} 
6000; 
$000; 
4000 
3000 
2000 
1000} 
0! 


° 
FAILURES 


Figure 1—Graphical Presentation of Plan 2F (to 1000 hrs) 


400 $00 600 
AVERAGE LEWGTH OF LIFE OF POPULATION ( 


Figure 2—Average Sample Size for Plan 2F (to 


A 


s0o0°*C”C”C”C:CO”TSS«S0000 
AVERAGE LENGTH OF LIFE OF POPULATION (HRS) 


3—Operating Characteristic for Plan 2F (t, 1000 hrs) 


TABLE Vili—Example for Plan 2F (t. = 1000 hrs) 


. Length of Accumulated 
No. of Failures Life Length of Life Accept Reject 
(r) (hrs) (hrs) 


-—SCOCe4OUetwne oO 


_— 


*The test is stopped and the iubes are accepted 


For r = ll 
ky 2.251 + 0.693(11) 
kp 2.890 + 0.693(11) 4.7: 


The accept and reject limit for r 11 are, therefore, 
9870 and 4730 hours, respectively. 


The average sample size of Plan 2F (t, 1000 hours) 
obtained from Table VI, is 12. The entire average sam- 
ple number curve, is shown in Fig. 2. This curve is 
obtained by tracing a line through the five points given 
in Table V under Plan 2F. These are as follows: 


Average Length of Life 
of Population 
(ty 1000 hours) 


0 0 
0.500t,, 509 hours 
0.693t,, 693 hours 
ty 1000 hours 


x 


Average Sample Number 


The operating characteristic curve of Plan 2F 
(t, = 1000 hours) is shown in Fig. 3. This curve is 
obtained by tracing a line through the five points given 
in Table VII under Plan 2F. These are as follows: 


Probability 
of Acceptance 


Average Length of Life 
of Population 
(ty 1000 hours) 


0 0 
0.500t,, 500 hours 
0.693t,, 693 hours 
ty 1000 hours 


x 
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One cubie inch of Davison Silica Gel has an ab- 
sorptive surface of 90,000 square feet—an area 
larger than two city blocks! This capacity has made 
Davison Silica Gel the favored desiccant for air 
and gas dehydration and wherever rust, corrosion, 
or other moisture problems exist. For instance, 
Davison desiccants are used to protect tropical ship- 
ments, to clean and dehydrate air and natural gas 

refrigeration systems—blast furnace gases—and 
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in oxygen plants. Perhaps the application of a 
Davison desiccant to your moisture problems is in 
order. 

Write or call Packaging Sales Office, Dept. 3428, 
853 Broadway, New York 3, N. Y. GR. 3-7876. 


w.r.GRACE aco.’ 


DAVISON CHEMICAL DIVISION 


BALTIMORE 3. MARYLAND 





From the 
Ncrap Box MASON S. WESCOTT, Editor 


Rutgers e The State University, N 





RAYTHEON MANUFACTURING COMPANY 


WALTHAM 54, MASSACHUSETTS e@ TWINBROOK 3-5860 
December |, 1958 


Dr. Mason E. Wescott 
University College 
Rutgers University 
New Bruswick, New Jersey 
Dear Dr. Wescott 

In the article “Who Controls Quality—And How?” (Oct. 1958, p. 18-21), it was requested that other 
ideas which occur to readers be submitted in letters to the Editor of Industrial Quality Control. This letter 
is a tabulation of various ideas which have been contributed to the author since publication time 

It has also been pointed out that cost generated by poor quality of purchased parts may properly be 
charged to Quality Control in those instances where there is a quality control vendor rating or certifica- 
tion plan and the poor quality was manufactured by a certified or favorably rated vendor. 


Contributed by Chester Gadzinski, Raytheon Manufacturing Company 
Purchasing 
8. Make sure that clear quality requirements have been spelled out for the vendor, including all referenced 


specifications 
Not only should the vendor have such information, but he must understand it and be in a position to 
make use of it 


Contributed by Thomas Burleson, Mahoning Glass Works, General Electric Company 
Production 
Establish and operate adequate schedules of equipment maintenance. 
Use quality data feedback to establish procedures, frequencies, and modifications thereof. 


Contributed by Leroy Lindgren, Joy Manufacturing Company 
Industrial Engineering 
Keep Process Sheets up-to-date 
Unless Process Sheets are being followed by operators, the process is not under control. Unless they 
can be followed, the process cannot be controlled. 


Maintain rational relations between piece tolerances and tool tolerances. 
Rational relations can be established by a competent Quality Control Engineer. 


Contributed by Richard Jacobs, Sylvania Electric Products, Incorporated 
Sales 
In negotiating contracts aim for realistic requirements 
Environmental requirements should be realistic and verifiable. Reliablity requirements should be real- 
istic and verifiable. Sufficient funds and sufficient time should be provided to attain these goals. 


Contributed by the Original Author 
Design 
Appreciate simplicity of design. 
Avoid “supercolossal gadgetry.” It may be better to build equipment which will do some things auto- 
matically all the time than equipment which will do all things automatically some of the time. 


Production Control 
Provide realistic priority lists for receiving inspection departments. 
If a high percentage of items is labeled “URGENTLY NEEDED,” none of the items will receive urgent 


handling 
Warren R. Purcell 


Director of Quality Control 
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DoALL 56-R 
GAGE BLOCK 


A single block can be used as either 
“go” or “not go” gage to measure this 
snap ring groove. 


Gage blocks take the guesswork out 
of setting up automatic turret lathes 
and chucking machines. 


GB-31 
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Most Practical Set for Shop Use 


More Useful Dimensions with Fewer Gage Blocks! The new DoALL 56-R set 
introduces a new concept in gage block usefulness by providing widely 
specified decimal and fractional dimensions that are not readily available in 
traditional sets. 

Employed is a revised mathematical system that aliows you to make common 
dimensions with fewer blocks—the first major improvement since the 86-piece 
set was introduced many years ago. In addition, this 56-piece set enables you 
to greatly reduce the time-consuming job of selecting, cleaning and wringing. 


See How This Set Saves Time and Money 


Ask your local DoALL gage specialist to show you how much easier, faster 
and less expensive it is to use DoALL’s new 56-R set. The moderate price of 
the 56-R set makes it practical to assign a set to each of your toolmakers or 
machinists. This will eliminate the time waste created by a group working 
from the same set. They’ll find the 56-R set has the most useful dimensions 
for setups, pre-production runs and shop inspection work... also stops 
rejects before they happen by reducing the risk of measurement transfer errors. 
Call your local DoALL Sales-Service Store or write: 


GAGE BLOCK SET NO. 56-R 
Available in Three Grades 010” (single block)— .010” series 
020” through .030” (11 blocks) — .001” series 
AA Grade +.000002”—$490.00 .1001” through .1009” ( 9 blocks) — .0001” series 
—.000002” 101” through .109” ( 9 blocks) — .001” series 
.110” through .190” ( 9 blocks) — .010” series 
A+ Grade +.000004”—$340.00 .100” through .400” ( 4 blocks) — .100” series 
—.000002” 1.000”, 2.000”, 3.000” ( 3 blocks) —1.000” series 
Yea”, Yor”, Ha", Vo”, 

A Grade +.000006”—$240.00 Ye", Va", V2", %" ( 8 blocks) —Fract. series 

(Shop-Blocks) —.000002” .050” or .100” steel or carbide wear blocks optional 


The DéALL Company, Des Piaines, Illinois 


TYPICAL DoALL STORE MACHINE TOOLS ccccccecesceces CUTTING TOOLS coscccccccccces INSTRUMENTS coccccececes IN 





Practical Aids 


The Statistics Center 


Density 


Control 


by weight 


and dimensional 


measurement control 


RICHARD S. BINGHAM, JR. 


The Carborundum Company, Niagara Falls, N. Y. 


Introduction 


How can control be guaranteed on 
product density when it cannot be 
This note de- 
scribes a process control procedure 
using product weight and dimen- 
sional inspection information to as- 
sure density control. The method is 
suitable to other properties which 
cannot be measured directly, to sol- 
ids with a regular figure or to solids 
whose volume can be mathematical- 
ly determined from inspection meas- 
urements by calculation, and where 


measured directly? 


a process control tool is needed 

In this problem, minimum and 
maximum specifications had to be 
met for dimensions and density for 
each production unit, called a 
“piece.” It was not possible to find 
piece density directly; however, 
piece weight and dimensions could 
be measured and piece volume cal- 
culated from inspection 
ments.* From the fundamental defi- 
nition of density, d w/v (weight 
divided by volume), it can be seen 
that a plot of density versus volume 
for given weights shows a family of 
(See Fig. 1.) Each piece 
is required to satisfy maximum and 


measure- 


hyperbolas 
minimum specifications on volume 
and density; the 
indicates the region which satisfies 
both volume and density specifica- 


rectangular area 


*In some cases, density can be determined 
by immersion in a common fluid such as wa- 
ter or mercury. In this particular problem 
this was not feasible. An alternative ap- 
proach, packing in sand or other smal! par- 
ticle solid, was considered but found too 
time consuming anc unreliable. Also, the 
abrasive nature of the sand was detrimental 
to the product surface finish 


22 
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| CONSTANT 
LINES 


WEIGHT 
W=DOxV 


ELLIS R. OTT, Editor 


KEY 


ACCEPTABLE REGIONS 
VOLUME RQ 
DENSITY 777 
BOTH Rey 














Figure 2 shows this accept- 
greater detail for 
hypothetical specifications.”* 
Prior to sketching the density-vol- 
attempts had been 
made by the production foreman to 
maximum and minimum 
weights which would guarantee den- 
sity. The calculated 
maximum ie Oe Me 
(line T in Fig. 2), and minimum 
weight diiin Vom Cline B), but 
could not understand why calculated 
weights from d,,,, Viney Cline L) 
and d,... Vmin Cline U) would not 
confirm these. These are shown in 
Table I. The graphs also showed 
that using weights corresponding to 
“L” and “U” would unnecessarily 
restrict the process to only 65 per- 
cent of the available operating area 
as defined by the density-volume 
specifications. What practical con- 
trol procedure could be developed 
from this knowledge? 


tions 
ance region in 
some 


ume _ relation, 


calculate 


foreman had 
weight 


A Weight-Dimension Inspection 
Procedure 

An inspection plan was devised 
which used piece weight to decide 
first, whether to inspect, and, sec- 
ondly, whether to calculate density. 
The steps were: 
1. Weigh each piece and record 

weight (W) 

(a) Reject if weight is greater 

than “T” or less than “B” 

*Over these short ranges straight lines ap- 
proximate the hyperbola adequately 

tNote that the lines “T", “U", “L", “B”, 


each represent a constant weight for a 
variety of density-volume conditions 


VOLUME (V) 


Figure 1—Density vs Volume 


(b) Classify “weight-O.K.” if 
weight is equal to or less 
than “U” and equal to or 
greater than “L” 

(c) Classify “check-density” if 
weight is 
1. less than “T” but greater 

than “U” or 
2. less than “L” but greater 
than “B” 


2. Inspect for dimensions those pieces 

from 1 (b) and 1 (c). 

(a) Accept those from 1 (b) if 
within dimensional specs; 
otherwise Reject 

(b) Approve “for calculation” 
those from 1 (c) if within 
dimensional specs 

(c) Otherwise Reject 


. Calculate piece density from piece 
weight and inspection dimensions 
for pieces from step 2 (b). 

(a) Accept pieces whose densities 
are within specs 


(b) Otherwise Reject 


Figure 3 is a schematic diagram of 
the plan. 

The plan could have been re- 
versed, with inspection preceding 
TABLE I—Weights Calculated From 
Density-Volume Combinations 


Density (g/cc) 


} Minimum Maximum 
Volume* (cc) 1.00 1.08 


Minimum 6700 6700 ® 7236 ' 


Maximum 6880 6880 ! 74307 


*Density specified, volumes calculated from 
blueprints. “T, U, L, B” refer to Fig. 2, and 
are weight limits in grams 
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eo i - The NEW Series BH100 
weighing. However, the cost of 


weighing was minute compared to a 

the gaging operations involved. Also, 

the weighing could be put on a “in- = = 
spect-reject” basis using the abso- Vw 


lute maximum weight (“T”) and the 


so ype weight ( yi ). THE INSTRUMENT 
. r calculé fas & ces- . 
ensity calculation was a neces with the TAPE-SLIDEWIRE 


sary plan requirement, since in two 
volume-weight regions it was not 
possible to classify the product un- 
ambiguously. If the piece weight fell 
between “T” and “U” or “B” and 
“L”, even with the knowledge that 
the unit was acceptable for dimen- 
sions, it was still uncertain whether 
its density was in one of the reject 
regions R, or R., or in the accept- 
able regions Q, or Q». (Piece in- 
spection did not determine the ac- 
tual piece volume but rather that 
each individual unit met the dimen- 
sional requirements; hence it could 
only be claimed that the volume fell 
between the minimum and the max- 
imum. Thus volume calculation was 
essential.) 


Calculating Volume on a High 
Speed Computer 


In many situations, volumes cal- 
culated from various combinations 
of dimensions can be tabulated. Or 
alternatively, nomographs or slide 
rules can be devised for rapid com- 
putation. However, in this particular 
problem, over 15 measurements were 
involved per piece. Furthermore, 
with complicated shapes it frequent- 
ly becomes difficult to find nomog- 
raphic scales adequately accurate 
for multi-component calculation es- 
pecially when the tolerances are 
small compared to the dimensions. 
Hence it was decided to perform the 
calculations on the Univac.®* The 
coding was prepared through the use 
of Remington-Rand’s automatic pro- 
gramming routine, Math-Matic.* The 
program checked the dimensions for 
each piece against its own specifica- 
tion before computing the volume. It 
also selected the appropriate formula 
for each of a number of products. 
Computing time was not more than 
0.5-1.0 minutes (as compared with 
one hour by hand calculation), o1 
about $0.75 per piece 








y 10 we size... 


10 times THE ACCURACY 


OF STANDARD INSTRUMENTS! 


Resolution: 7 part in 10,000 
LABORATORY PRECISION for the operating plant. 
COMPATIBLE with any transducer—AC or DC. 


For strain gage, linear differential transformer, thermocouple, 
thermistor, resistance thermometer, pulse or variable fre- 
quency circuits or systems. 


Parabolic or logarithmic functions are linearized for direct 
digital reading. 


Every scale unit is a calibrated value. 


Influence on Process and 


. Produced by the makers of the JeTca® jet engine Analyzer... 
Product Design 


in worldwide military and airline use! 

Once this procedure had been set 
up and examined, it became obvious 
that the original process design, in 
which the composition of the mate- 
rial had been set, had so formulated 


Full information is available for the asking! 


B&H INSTRUMENT 
Co., INC. 


3479 West Vickery Bivd., Fort Worth 7, Texas 


* TRADE MARK 
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Men who Count 
KNOW 


they can count on Veeder-Root Precision 


Craftsmanship that measures up to 
fine watchmaking standards... 
that’s what you get in Veeder-Root 
Counters like those shown below. 
And Veeder-Root precision is a 
constant, known quantity that remains 
unchanged under highest speeds and 
toughest operating conditions. 
Nothing surprising about this, because 
Veeder-Root has been making 
precision counting and computing 
devices longer than anyone in 

this line of business. So if you have 

a touchy counting problem, bring it 
to The Counting House of 

Business and Industry. 


You always Know the score” when you count on Veeder-Root! 


SMALL RESET COUNTERS 


One of the most widely applicable counters made 
today is this rugged, reliable Small Reset Counter, 
available in ratchet, revolution and combined types. 
These and many other V-R mechanical and 
electrical counters are available from the nearest 
V-R office or your nearest authorized 

V-R Distributor. 


Veeder-Root... 
Everyone can Count on Hartford 2, Connecticut 


Hartford, Conn. * Greenville, S.C. * Altoona, Pa. * Chicago 
New York * Los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 


INDUSTRIAL QUALITY CONTROL 





KEY: A-ACCEPT 
R- REJECT 
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Figure 2—Accept-Reject Region for Density Based on Volume-Weight 








the product that the entire volume- 
density acceptance region was not 
usable. (The choice of constituents 
made densities lower than 1.04 g/cc 
impossible.) Thus, it became evident 
that a different ingredient choice 
must be made to achieve densities 
below dy 1.04.* (See Fig. 2). The 
significance became even clearer 
when difficulty in satisfying the 
specifications became apparent. 
Hence, graphically establishing the 
problem in terms of Fig. 2 led to a 
better understanding of the design 
requirements for the process. 

In this particular application, con- 
trol was prescribed by examining 


*In essence, two other constant weight 
lines then controlled. These were 6968 g and 
7155 g based on d Vmin and do X Vmaz 
and equivalent to “B” and “L” respectively 
in effect. Thus only one-half the acceptable 
specification area could be utilized by the 
existing process. Furthermore, under these 
conditions failure to use the “weigh-inspect- 
ca'culate” procedure would further reduce 
this to only 30 percent 
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REJECT 


——- INSPECT FOR} 
DIMENSIONS 


individual weights of pieces on an 
individual’s control chart. The im- 
portant point to be noted, however, 
is not the use of the control chart 
but rather the definition of the con- 
trol limits—in this case, the specifi- 
cation lines indicated as “B”, “L”, 
“U” and “T”, Fig. 2, within which 
the weight must be controlled in or- 
der to obtain adequate density. Thus 
a combination of engineering prin- 
ciples, calculation on a high speed 
computer, and the concepts of mod- 
ern statistical quality control led to 
a satisfactory acceptance inspection 
procedure for a rather difficult prob- 
lem. 


Acknowledgement 


The author wishes to thank Dr. E 
R. Ott, Mr. V. B. Shelburne and Mr. 
J. L. Gioele for several suggestions, 
and The Carborundum Company for 
permission to publish this article 


REJECT 


(2¢) } (30) 
DIMENSIONS | DENSITY 
| OUT OF OUT OF 

LimiTsS LIMITS 


(2) 


| 

| 

| 
(2d) (3) 


APPROVE FOR 


atin CALCULATE 
J eaceucarion 


DENSITY 


COMPARE | 





sf -T To f-7 ds Lolo) | 


Keeps Your Finger 


Inspections 
Defects 

Descriptions 

Comparisons 


No matter how you use count- 
ing in your quality control opera- 
tions you'll be ahead if you use 
Vary-Tally by Veeder-Root. 


Vary-Tally is the easy way to 
maintain constant, up-to-the- 
minute data — it’s a multiple unit 
reset counter that counts every- 


thing countable. 


Compactly set up in easy-to- 
use, easy-to-read tiers, Vary-Tally 
can be supplied in nearly any 
combination of units. You can use 
a Vary-Tally in your business 
let us show you how it will help 
you. Write for complete 
details. 


DIMENSIONAL DENSITY 
SPECS WITHIN 


" WEIGHT- OK “ (30) ; 
WITHIN CALCULATED 


“The Name That Counts”’ ® 


Veeder-Root 


INCORPORATED 
HARTFORD 2, CONNECTICUT 


SPECS 


ACCEPT ACCEPT 


Figure 3—Weight Dimension Inspection Procedure vn oat 
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THOMAS A. BUDNE 
Metropolitan section 


Mr. Budne received his B. A 
in mathematics from Montclair 
State College in 1940, his M. A 
in 1941, and further graduate 
study in mathematical statis- 
tics and industrial engineering 
at Columbia Universily 

He is co-editor of the Prob- 
lems Department of Industrial 
Quality Contro!, and has writ- 
ten several articles on QC and 





statistics me. 

A member of the Metropol- 
itan section, he has held var- 
ious ASQC offices. He has appeared as a guest speaker at 
numerous section meetings, conferences and conventions of 
ASQC as well as of other professional societies 

Mr. Budne is an independent consultant in statistical engi- 
neering and quality control, and is also a member of the In- 
stitute of Mathematical Statistics, ASA, and the Biometrics 
Society 


H. B. EPSTEIN 
Dallas-Fort Worth section 


Mr Epstein received his B 
S. in aeronautical engineering 
from New York University and 
is a registered professional en- 
gineer 

He has held several execu- 
tive positions with his section, 
and was 1956-57 chairman of 
the Aircraft and Missile Divi- 
sion 

Currently Mr. Epstein is 
general chairman of the Sev- 
enth Annual Aircraft and Mis- 
sile Division Conference to be 
held in Dallas in November 

He has published several papers in the field of quality con- 
trol including the AIA-ASQC Survey Report, “Quality Con- 
trol’s Role in Reliability.” 

Since 1946 he has been in QC at Chance Vought Aircraft 
At present he is chief of the quality and reliability develop- 
ment section of the QC department 


GLEN GHORMLEY 
Los Angeles section 


Mr. Ghormley is supervisor 
of management service at Can- 
non Electric Co., where he 
guides the firm’s long range 
planners 

He is also a fellow of the 
ASA, and a member of the 
Southern California Academy 
of Sciences, National Manage- 
ment Association, American 
Society for the Advancement 
of Science, the Institute of 
Management Science, Ameri- 
can Management Association, 
and the Operations Research Society of America 

Mr. Ghormley has written many papers, including a text- 
book. Among his proudest accomplishments is that of hav- 
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ing been named “Plug of the Month,” an award given by 
fellow management people for outstanding service to their 
company, their management club, and their community and 
educational pursuits. 


WILLIAM A. GOLOMSKI 
Milwaukee section 


Mr. Golomski has attended 
Wisconsin State College, Mar- 
quette University, St. Louis 
University, the University of 
Chicago, and the Virginia 
Polytechnic Institute. In addi- 
tion, he has taught at Wiscon- 
sin State College, Marquette 
University, St. Louis Univer- 
sity, and the University of 
Wisconsin. 

He is chairman of the Sad- 
doris Award committee, past 
president of the Milwaukee 
chapter of ASA, a past chairman of the Milwaukee section of 
ASQC, president of the Wisconsin Mathematics council, a 
member of the Board of Advisors of Schools of Education, 
University of Wisconsin, Madison and Milwaukee 

Mr. Golomski is author of numerous articles on manage- 
ment, QC, mathematics education, marketing and market re- 
search, operations research, production, and statistics in food 





industries 
At present he is manager, operations research, Oscar Mayer 
& Co., Madison, Wis. 


BERNARD HECHT 
Los Angeles section 


Mr. Hecht received his Bach- 
elor of Science in Electrical 
Engineering from CCNY, New 
York, and his Master of Sci- 
ence in Electrical Engineering 
from the Moore School, Uni- 
versity of Pennsylvania. 

He was a founding member 
of ASQC and founder and 
chairman of the Los Angeles 
chapter of the Professional 
Group on Reliability and QC 
of the IRE. He is nationally 
known for work in electronic 
component part reliability and quality improvement. 

His experience includes QC engineering and management 
with the government during WW II. Following this he man- 
aged QC programs at the International Resistance Co., and 
RCA. 

Later he was works and general manager at smaller firms, 
and this led to the establishment of his consulting practice 
in 1952 

Mr. Hecht moved his office to the West Coast in 1953. His 
list of clients includes Sprague Electric Co., Hughes Aircraft 
Co., Motorola, Inc., Lockheed Aircraft Corp., Cannon Electric 
Co., Telecomputing Corp., McCulloch Motors Corp., and many 
others. 





JAMES L. COBURN 
Dallas-Fort Worth section 


Mr. Coburn is a quality control engineer with Convair, A 
Division of General Dynamics Corp., Fort Worth, Tex. 
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DR. H. C. HAMAKER an active part in the operations of the Dutch Statistical So- 
International section ciety and the European Organization for Quality Control. 

Doctor Hamaker has written a number of papers on sam- 
pling inspection theory and practice and on the use of experi- 
mental designs in industry. 


Doctor Hamaker studied 
physics at Utrecht University 
from 1923 to 1929. He took part , 
in an oceanographic expedition ; FRANK W. WEHRFRITZ 
in the East Indian Archipelage, 
and then returned to Utrecht a. 
to acquire his doctorate in : Mr. Wehrfritz is a graduate 
physics in 1934. st of Syracuse University with a 

During the same year he B. S. in Chemical Engineer- 
joined the Philips Research ing. He received a M. S. in 
Laboratories in Eindhoven, Applied Statistics from Rut- 
Netherlands, where he worked gers University. 
mainly on problems of elec- He has been the membership 
tron emission until 1945. chairman of the Metropolitan 
section, was a vice-chairman 
of the Ninth National conven- 
tion, and was chairman of the 


Metropolitan section 


He had become interested in modern statistics as a student, 
and after WW II he started to actively apply statistical meth- 
ods in the Philips industries, where he now holds the posi- : 
tion of Chief Statistician. 12th Metropolitan Princeton 

Doctor Hamaker was elected a member of the International ag -frits 
Statistical Institute (ISI) in 1951, and was appointed secre- ' ar viata 
tary of its committee on statistics in industry and technology, 
of which he became chairman in 1958. In this capacity he 
has been largely responsible for the establishment of the 
International Journal of Abstracts on Statistical Methods in way Refinery of Esso Standard Oil and is also an Adjunct 
Industry, in which the ASQC has taken an active interest. Staff Instructor at ‘Rutgers University. He ~ a member of 

He is a member of the ASQC and the RSS, and has taken the American Statistical Association and of Sigma Xi 


has written 
several articles on statistics applied to petroleum and chem- 
ical processes and has been a speaker at several sections and 
clinics. 

He is staff engineer in the technical department of the Bay- 
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What's New? ROY A. WYLIE, Editor 


Ampex Corporation 


P-7-2—A new multi-function single through a microscope (56%) with a variation in 1/10000ths increments, plus 
package 1° test set has been announced graduated eyepiece onto the graduated an integral recording unit for visual 
by Telonic Industries, Inc. The SSX- sine-bar plate. Exact angle location is permanent records of lead errors. Addi- 
2/PAM-2 combines in one instrument a simple matter of lining up cross-hait tional features are a Sine-bar table 
these functions: RF sweep signal, CW markings on the scope with hairline de- which moves crosswise on ball races; 
signal source, variable marker, video gree markings on the sine-bar plate an indicator table which moves parallel 
pulse, CW pulse, audio modulated CW, Rotation of the sine-bar is obtained to the work axis on ball races; a sine- 
and high level audio voltage. Simplified through a worm gear set for position- bar which synchronizes rotation and 
procedures are incorporated for com- ing. The optics determine the correct indicator travel in correct relationship 
plete testing of IF amplifiers and simi- setting, not the worm gear set. Com- for checking lead; and Cross-slide 
lar equipment. The basic design of the bined with the new optical setting is an banded to the headstock spindle to 
new Telonic instrument resulted from electronic indicator which gives lead translate slide motion to rotary motion 
requirements outlined by radar and F 
communications equipment manufac- 
turers to facilitate more efficient line 
test and checkout functions. Typical DEMONSTRATE AND TEACH THE USE OF STATISTICS... 


specifications include: sweep generator, 


25 to 75 mc; sweeping, 0-40 percent; ; 
: & ~ | or statistics 

level within 5 percent; CW generator; - to your plant personne 
ROCESS S\MULATOR students in an interesting, effective manner 


tuning, 25 to 75 mc., accuracy, + 0.25 eT 
‘ with the PROCESS SIMULATOR—an elec- 


percent; attenuation: (sweep and CW); 
step to 131 db; vernier: 0-10 db; out- 
put: 1 uv to 1.0 v; variable marker: 
accuracy + 0.25 percent; calibrations: 
every 250 kc to 40 mc, every 500 ke to 
75 mc; pulse: 0.05 to 10 microseconds 
width, 50 to 5000 cps rep. rate, 0.02 : pressive demonstration. The correct solu- 
microseconds rise and fall; audio: 50- tion to each statistical problem, or the true 
5000 cps, 100 volts P. to P. output parameters of the simulated process, can 

be dramatically shown by switching off the 
ze * 8 . automatically created process variance. A 








trical analog of an industrial process. Select 
the desired functional relationships and 
process standard deviation to simulate your 
own industrial process. Observe the results 
of statistical applications in a valid, im- 


. : very effective teaching and demonstration 
P-7-3—The new Michigan 1218-A Sine j aid for applied statistics, operations re 
Line Optical Lead Checker will check —- search, quality control and other related 
the lead of external or internal helical sol fields. Write for details 

and spur gears as well as herringbone 


gears and worms, with any lead from 
zero to infinity. The set up on this PROCESS 
2608 W. Deschutes SIMULATION Kennewick, Wash. 


new lead measuring instrument is ac- 
complished by direct optical reading 
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of the headstock spindle. This combina- 
tion of precision features enables devi- 
ation from specified lead to be read as 
variations from zero either on the elec- 
tronic indicator or the integral chart in 
increments of 0.0001 of an inch. The 
optical lead checker will handle work 
up to 18 inch maximum pitch diameter 
and 24 inch maximum distance between 
centers 


. . + 


P-7-4—A new line of metallurgical 
comparison standards for rapid, highly 
accurate determinations of chromium, 
nickel and manganese in 300 and 400 
series steels using conventional X-ray 
fluorescence techniques is now avail- 
able. The Alloyd Research standards 
may be used with any x-ray fluores- 
cence spectrometer for production qual- 
ity control of stainless steel heats. The 
simple, time-saving method may be 
performed by laboratory technicians 
with a minimum of training and super- 
vision. Determination of the amount 
of a given element present in a test 
specimen requires less than five minutes 
under routine conditions. Total time 
for a complete x-ray analysis, includ- 
ing preparation of the specimen, is less 
than would be required to dissolve a 
sample for wet chemical analysis. Al- 
loyd Research x-ray standards permit 
analysis of the full range of alloys from 
5 to 17 percent nickel, 11 to 27 percent 
chromium and 0.5 to 20 percent man- 
ganese. Composition of the standards 
are accurate to + 0.02 percent, insur- 


ing accuracies within + 0.10 percent in 
the analysis of test specimens when 
normally accepted rules of good prac- 
tice are followed. Since the x-ray fluo- 
rescence technique employed involves 
comparison of the desired specimen with 
a set of standards of known composi- 
tion, the determinations are independ- 
ent of voltage variations, age of the 
x-ray tube and other factors which may 
modify the characteristic output of any 
particular x-ray fluorescence spectro- 
meter unit. Price of the complete set 
of standards covering the full range of 
compositions for 300 series stainless 
steels is $885 and for the 400 series 
steels is $705. Partial sets for limited 
ranges of composition of one or more 
of the individual alloy constituents are 
available at prices from $155. 
* . . 


P-7-7—Completely automated testing of 
yarns and cords in the tensile range up 
to 50 lbs. becomes a commercially avail- 
able reality with the announcement of 
the “Scotamatic” by Scott Testers, Inc. 
The new tensile tester operates com- 
pletely unattended once the operator 
has introduced sample of yarn or 
cord. Testing and recording throughout 
an entire bobbin or group of samples 
is accomplished without any attention. 
Recording and evaluation of test re- 
sults are in three values: 1) stretch at a 
predetermined point of load; 2) ulti- 
mate tensile strength; 3) ultimate elon- 
gation. The tabulator summarizes the 
individual values at the completion of 


1959 Membership Roster 
Order Form 


Plans are now being made for printing the 1959 Mem- 
bership Roster, to be available for distribution during 
September. 


Since the printing quantity will be based solely on ad- 
vance orders, it is important that you place your order 
NOW! Use the convenient order form below. 

Orders will be accepted only from members of ASQC. 


nnn 5 


American Society for Quality Control, Inc. 


6197 Plankinton Building 
161 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 


Please send me a copy of the 1959 Membership Roster. 








Member's Name 
Address 

City 

Zone No. 

State 











Print or Type Address in Box. This will be used as label for 
mailing your copy of the Membership Roster. 
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each ten tests. Each value for each test 
is recorded individually as well as to- 
taled for the ten. The Scotamatic is 
operated in conjunction with the Scott 
IP-4 Incline Plane Tester to make con- 
tinuous, unattended tests of cords and 
yarn. 


P-7-5—Increased sensitivity, «es ‘ution 
and frequency range have beei: achieved 
in the new Panoramic Spectrum An- 
alyzers, Models SPA-3 and SPA-3/25 
These instruments make available in 
low-cost single package form, frequency 
ranges of 200 cps to 25 me (SPA-3/25) 
and 200 cps to 15 me (SPA-3), with 
200 cps resolution capability, and up to 
20 uv. sensitivity for full scale deflec- 
tion. Panoramic’s design offers built-in, 
flexible operation to enable analysis of 
such widely divergent phenomena as 
pulse spectra, noise, line spectra, and 
other complex ultrasonic and low RF 
wave forms. The new models feature: 
sontinuously variable scanning width, 
3 mc adjustable down to 0; variable 
center frequency control; variable reso- 
lution, 200 cps to 30 kc; variable sweep 
rate 1 cps to 60 cps; linear, 40 db log 
and power amplitude scales; calibrated 
100 db attenuator; and built-in, crystal 


controlled, frequency markers. 
* * . 


P-7-9—The new K & E Paragon Jig 
Transit provides features for precise 
leveling, auto-collimation, projection, 
and upward and downward vertical 
sightings, and is available with a new 
combination right angle, auto-collima 
tion and projection eyepiece, and a 
remote focusing control unit. The Jig 
Transit allows a minimum focus of eight 
inches with a range of magnification of 
30 power at infinity and 20 power at 
eight inches. A new optical micrometer 
with dust-proof cover glass has been 
added. Additional features are inter- 
changeability of the standard level vial 
with the coincidence type level on the 
telescope and plate; and a_ hollow 
azimuth axle which allows straight up 
or down sighting, plumbing over a point 
and tooling bar use. The eyepiece is 
easily converted in the field for auto- 
collimation. Two speed tangent screws 
on both azimuth and elevation axles 
ease leveling and auto-collimation. To 
allow setting up several instruments 
along the same basic line of sight, a 
rectangular type mirror is available. 
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The instrument may also be equipped 
with a circular axle mirror. The eye- 
piece of the new jig transit offers long 
eye distance so that a person wearing 
glasses can see the entire field. 


P-7-10—An Electronic Comparator, ca- 
pable of detecting dimensional varia- 
tions of one-millionth of an inch, has 
been announced by Federal Products 
Corp. The Model 130 B-12 was origi- 
nally developed for measurement of 
Master and Working Gage Blocks in 
Federal’s own Gage Laboratory. Be- 
cause of its accuracy, ease of operation, 
and comparatively low cost, it was 
found that other gage laboratories were 
interested in securing the instrument 
for their own use. The Model 130 B-12 
can accurately measure gage blocks as 
large as four inches. It’s electronic 
amplifier provides four magnifications 
(2000:1, 6000:1, and 60,000:1) Gradua- 
tions are 0.000030, 0.000010, 0.000003, 
and 0.000001 inches respectively. The 
precision-ground reference platen is 
fitted with two sets of three balls which 
provide an accurate three-point refer- 
ence surface for comparing gage blocks. 
A reference surface of this type helps 
to mainiain a constant temperature re- 
lationship between the Master and the 
workpiece. Parts are positioned quickly, 
and heat insulated tweezers can be 
used. The balls are spaced in one se‘ 
to accommodate square blocks and the 
other set takes rectangular. Another 
type of anvil, one side serrated, the 
other plain and lapped flat, may be 
substituted for comparing parts other 
than gage blocks. The Electronic Gage 
Head is mounted in V-ways and is sup- 
ported on a substantial base to elimi- 
nate danger of deflection. The gaging 
spindle is mounted on reed pantograph 
springs rather than in bushings to pro- 
vide frictionless movement and to oper- 
ate with very light gaging pressure so 
as not to mar highly polished surfaces. 
The gage head elevating screw provides 
easy coarse adjustment and is precision 
locked without shifting the indicating 
hand off-scale. Fine adjustment is ac- 
complished electrically 
* * 7 

P-7-11—A new “spinner-type” sample 
holder makes it possible to measure 
the reflectance of colored samples of 
such fabrics as corduroy, gabardines, 
tricot knit fabrics and worsteds with 
directional weave, using “Color Eye”, 
the optical colorimeter manufactured by 
Instrument Development’ Laboratories, 
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HONEYCOMB INSPECTED 
ULTRASONICALLY! 





Curtiss-Wright is ultrasonically inspecting honey- 
comb with successful results. Our technique com- 
pletely scans panels up to twelve feet wide, achieves 
high speed and provides an instantaneous per- 
manent record. 

Let us help you evaluate the application of this 
technique to your honeycomb quality control problem. 
Write, wire or phone for consultation with a Curtiss- 
Wright engineer today. 


DEFORMED CELL LEGS CELL LEGS CUT CORE CRUSHING ALLOY BARRIER 
INSUFFICIENT ALLOY 
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In Caneda contact CANADIAN CURTISS-WRIGHT LIMITED, 1980 SHERBROOKE STREET WEST, MONTREAL, P.Q., CANADA 


in countries other than U.S.A. and Canada contact 
EXPORT DIVISION, CURTISS-WRIGHT CORPORATION, 50 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 





Inc. It is also possible to measure the 
color of threads, yarns and synthetic 
fibres wound on cards. The new sample 
holder is a manually spun flywheel with 
concentric retaining rings for mounting 
samples. Other methods of mounting 
samples are also available. Until this 
special spinner-type sample holder was 
developed, it was generally impractical 
to completely evaluate or measure color 
on fabrics which display directional 
surface. The new sample holder en- 
ables the instrument to view an aver- 
aged and reasonably uniform reflect- 
ance surface. Interchangeable with 
standard sample holders, this new unit 
provides greater flexibility and a wider 
range of applications for “Color-Eye”, 
the dual purpose colorimeter and 
abridged spectrophotometer. 
* * 

P-7-13—CSI announces the addition of 
the NOPCO Ball Rebound Tester, Model 
CS-111 to its list of instruments. This 
unit was developed by Nopco Chemical 
Co., North Arlington, N. J. The appara- 
tus consists of an 18 inch vertical, clear 
plastic tube, into which a % inch diam- 
eter steel ball is released by an electro- 
magnet. Circles scribed on the tube aid 
in the visual recording of the rebound 
height. A single pole, single throw 
switch is used to connect the voltage 
source to the magnet. The ball-drop 
resilience test consists of dropping a 
% inch diameter steel ball from an 18 
inch height on a flexible foam speci- 
men, and measuring the rebound. This 
rebound, as a percent of the drop 


D0 YOU HAVE 
A QUALITY CONTROL 
PRESENTATION PROBLEM? 


QUALITY CONTROL AIDS 
ARE THE ANSWER 


Make your presentation 
more forceful and under- 
standable by the use of 
these aids. 


QuIncUNX 

.. This device permits your audience to 
visualize the creation of a normal dis- 
tribution pattern as well as the results 
of variables sampling. All beads are 
self-contained; nothing to drop out. 
Done in attractive mahagony complete 
with zipper carrying case 


ATTRIBUTE SAMPLING DEMONSTRATOR 
Complete unit consists of transparent 
stic container, opaque colored 

and wood paddies permitting 

easy ification of beads at a dis- 





SIMUL TATORS 
. «+ To demonstrate contro! chart plotting 
and shift of distribution pattern. 


Lightning Calculator Go. 


Box 6192 
St. Petersburg Beach 6, Fla. 











height, is the ball-drop resilience. The 
ball-drop resilience is influenced by 
different quantities than the compres- 
sion (Instron) Resilience defined in LP- 
8P-A, “Load-Deflection Tests of Flex- 
ible Urethane Foam.” Because of the 
comparatively high rate of loading in 
the ball-drop test, pneumatic damping 
due to air flow through the foam cells 
may be a significant factor. In addition, 
the polymeric creep may be quite dif- 
ferent at higher loading rates. 
* . * 

P-7-15—-An electrical device that gives 
continuous and automatic width meas- 
urements without machine interrup- 
tions, and which actuates an alarm if 
pre-set tolerances are exceeded, is now 
available to the textile, paper, and plas- 
tic film industries from Matrix Controls 
Company, Inc. The Margin Meter is a 
boon to mills, processors, and manufac- 
turers, where present measurement 
techniques require frequent machine 
stopping. In paper plants, the Margin 
Meter is suitable for monitoring cross 
machine stretch. Insensitive to side- 
slip, this instrument consists of a meas- 
uring unit and an Indicator which gives 
an instantaneous width reading as the 
material passes. Plugged into a 115 volt 
ac outlet, the Margin Meter is ready 
to operate after setting an edge allow- 
ance dial and two tolerance pointers. 
Optional with this measuring system is 
a recorder that prints a continuous 
width record. In operation, the indica- 
tor can be placed at a distance conven- 
ient to the operator. As the material 
moves over the measuring unit, the In- 
dicator shows the exact width continu- 
ously without stopping the machine. If 
the width should exceed either the high 
or low tolerance setting, the operator is 
alerted by a flashing red light or au- 
dible alarm. When the Recorder is used, 
the print-record can be attached to the 
roll for subsequent operations. 


New Literature Available 
L-7-1—The Tubular and Split Rivet 
Council has announced publication of a 
new industrial guide on “Dimensional 
Standards for Semi-Tubular Rivets.” 
Designed to facilitate the work of in- 
dustrial rivet users, this new guide con- 
tains standards data on all major classes 
of semi-tubular rivets. It includes, for 
the first time in an easy-to read chart 
form, such information as body and 
head diameters, head thicknesses and 
radii, and hole diameter and depth 


figures. 
g e @ @ 


L-7-2—A new catalog of Precision 
Standards of Mass, Volume and Length 
has been issued by W. & L. E. Gurley. 
The 32-page illustrated bulletin de- 
scribes the complete line of standard 
weights, standard linear measures, 
standards of volume and includes new 
comparative weight tolerance charts and 
weights and measures reference tables 
* ¢ @ 
L-7-3—A new 12 page brochure on 
black granite gaging products has been 
issued by the DoAll Company. The bro- 
chure includes a selector chart listing 432 
combinations of plate sizes, ledges and 


over-all accuracies that simplifies the 
selection of a surface plate. Three dif- 
fererit grades are offered: AA for labo- 
ratory work, A for inspection work and 
B for shop work. A separate listing of 
plates in accordance with Federal Spec- 
ifications for size, thickness and accu- 
racy is included in the brochure. In 
addition to surface plates, it includes 
plate stands and gaging accessories such 
as angle plates, straightedges, parallels, 
magnetic chuck platforms, master flats 
and deburring stones. 

. * . 
L-7-4—Applications, features, operating 
characteristics, specifications and other 
details of portable moisture monitors 
made by the Analytical and Control 
Instrument Division of Consolidated 
Electrodynamics Corp. are described in 
an illustrated eight-page brochure. CEC 
offers two types of instruments for 
monitoring or control of moisture in 
gases or gaseous mixtures. Type 26-301 
has a range from 1 to 1000 parts per 
million, while Type 26-302 operates in 
a range from 1 to 20,000 ppm. 

. . *. 


L-7-5—Three new accessory data 
sheets, describing a variable thickness 
liquid absorption cell, 7.5 cm. small 
volume gas cell and the evacuable 
potassium bromide die accessories for 
its infrared spectrophotometers, have 
been published by the Instrument Divi- 
sion of the Perkin-Elmer Corp. 

¢ 
L-7-6—Bulletin E describing their new 
Pet-Line gages and measuring instru- 
ments, is now available from Petz- 
Emery, Inc. Described in the bulletin 
are two versatile comparators, a vari- 
ety of depth gauges and weighted indi- 
cators, as well as the Jumbo Magnetic 
Base Indicator Support. 

so 2 6 
L-7-7—A 20-page booklet entitled “The 
ABC’s of RUST-LICK for Rust Preven- 
tion” is now available. It presents basic 
information on rust, its causes and ap- 
plication of preventives. 

ss % 
As a result of the overwhelming suc- 
cess in response to the Transistor 
Workshop Lecture Series held by the 
Boston section of IRE in April and May 
1959, the section has arranged to make 
available in one bound volume the six 
complete sets of lecture notes on the 
use and applications of transistors. 
Th. 2 notes are available (at a price of 
$5.00 postpaid) from: Boston Section, 
The Institute of Radio Engineers, 73 
Tremont Street, Boston, Mass. 

a 
A booklet entitled “Polyvariable Ex- 
perimentation” is available on request 
to F. E. Satterthwaite, 8 Fuller Road, 
Wellesley 81, Mass. 

a 
L-6-6 — Bulletin GEA-6829 describes 
new nationwide instrument rental pro- 
gram established by General Electric 
through its network of service shops. 
An eight-page bulletin discusses the 
scope of the program and other perti- 
nent factors involving more than 13,000 
instruments offered for rent. 
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section briefs 


ALLENTOWN-BETHLEHE- ... The annual reorganization 
of the Executive committee was held June 10 in the Game 
Room of the Hotel Traylor. Incumbent officers and committee 
chairmen turned over their books and records to the incoming 
officers. Speakers recalled events of the past year, such as 
the Fifth Distriet Conference—of which we were the host 
section, and also the section’s instruction courses. 

Our new program chairman, Marty Wohlbruck, was able 
to announce our complete program for the coming vear, 
thanks to the help of the outgoing pro, am chairman Wes 
Sawver and the outgoing section chairman Dave Hilder. Nine 
scheduled meetings include two local participation sessions, 
a plant tour, and three dinner meetings. The section plans 
to conduct elinies prior to the regular meetings as a stimu 
lant to attendance It looks like a banner year for our 
section! 
BINGHAMTON 


the vear, attention was directed primarily to the planning of 


During the first executive meeting of 


the year’s activities. Speakers for the year’s programs wert 
selected and plans outlined to continue the program of teach 
ing quality control in night classes at the various high schools 
and colleges in the area 

Plans are also being formulated to increase the member 
ship of the section 

Officers elected for the vear are: chairman—Don Moses. 

vice chairman—Stan Rogge, secretarv—Ivy Runvan, treasur 
er—Bob Klein, direetors—Mike Drabo and Don Edwards. and 
counselor—Joe Jirauch. 
BOSTON A 140 dollar collection of QC books was pre 
sented to the Northeastern University Library earlv in June 
by H. 8. Davis, Book Committee Chairman. Joint meetings 
of incoming and outgoing section members, ‘‘Exeom’’ and 
‘*Educom,’’ were held in the early weeks of June so that 
committee ‘‘know-how’’ could he passed along. 

Plans for the coming year include the Total Quality 
Control’’ theme for our meeting series, beginning with Dr. 
\. V. Feigenbaum as our first speaker Sept. 2. Plans eall for 
continued help to our Merrimack Valley subsection to gain 
section status and aiso aid to the Wentworth Institute Sub 
section through Carl Nickerson. Vice president W. A, Donovan 
reports that most of the year’s meetings are settled. The 
program will be announced during the last week in August 
CINCINNATI . The Fourth Annual Dinner Dance and 
Business Meeting sponsored jointly by the Cincinnati and 
Hamilton-Middletown sections was held June 6 at the 
Greenhills Country Club, Greenhills, Ohio. In attendance 
were 130 members and guests. The outgoing section chair 
men, Don Brandt of the Cincinnati section and Bob Merrill 
of the Hamilton-Middletown section introduced 1958-59 offi 
cers and committeemen. Newly elected officers were installed 
during the brief business session 

The new officers for the Cincinnati section are: chair 
man—Raymond Hauck vice chairman—William Eilrich, see 
retary—Robert Johnson, and treasurer—Edgar Edelmann 
Don Brandt, Cincinnati section retiring chairman, was pre 
sented with a gift of luggage. 

In addition to the installation of section officers, two Cin 
cinnati section members newly elected to Society offices were 
introduced. Bill Barker will be the District Eight representa 
tive. Dave Birch was elected Executive Director of ASQC. 
CLEVELAND ... Plant tours and issuance of a vear book 
are new features outlined by the 1959-60 Executive Commit 
tee during a preliminary planning meeting June 19. 

Educational chairman H. M. Wadsworth, Western Reserve 
University, is planning both an elementary and an advanced 
course in practical statistics early this fall. 

The speaker for the first meeting of the fall season will be 

Wm. Pabst, Jr., chief statistician of Buord, Navy Depart 
ment. Mr. Pabst will diseuss, ‘‘ Mobilizing statistical quality 
control for the National economy.’’ 
COLUMBUS... During a dinner and business meeting June 
13, at the Desert Inn officers and committee reports were 
presented and plans for an interesting and educational pro 
gram for 1959-60 were discussed. 
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DALLAS-FORT WORTH Members and guests who 
attended the section's annual June dinner meeting were the 
victims of an intriguing and hilarious hoax. 

After introductions, recognitions, and presentations, the 
new chairman introduced the speaker as Dr. Franz von 
Heidelman, noted German Industrial Consultant 

Dr. von Heidelman began his talk with rather general 
insults directed at the United States quality control organiza 
tions as a whole and at the Dallas-Fort Worth section in 
particular, This gradually led to his praising Germany and 
the German people, and finally to praising Hitler and slan 
dering the people and leaders of the Allied Nations, espe 
cially Winston Churchill and F. D. Roosevelt. 

Just at the time when it seemed the audience would 
explode in violence, Dr. von Heidelman suddenly jerked off 
his beard to reveal Jack Herman, a professional actor. 

Approximately ten seconds of stunned silence was followed 
by a hearty applause when the victims realized that it was 
all a joke. Said one of the guests, ‘‘If that man had talked 
another minute, I believe I would have been up there after 
him’’ 

After a short intermission, a forty-minute film was shown 
of last vear’s ‘‘This is your professional life’’ program, 
honoring J. Y. MeClure. 

The section’s first regular monthly meeting for 1959-60 will 
feature Kenneth W. Davidson, branch manager in quality 
assurance, Texas Instruments, Inc. He will talk on ‘‘ Reliabil 
ity in a semiconductor industry’’ 
EVANSVILLE-OWENSBORO The September meeting 
will consist in a dinner meeting Sept. 15 at the Westhaven 
Gun Club. Speaker for the evening will be W. P. Sime, 
supervisor of quality control engineering, Production Engine 
Department, General Electrie Evendale Plant, Cincinnati, 
Ohio 
GREATER DETROIT The section will hold its 14th 
Annual Forum—All Day Conference Sept. 12, 9 a.m., at the 
Michigan Union, University of Michigan, Ann Arbor, Mich 

A highlight of this vear’s Forum will be the address by 
Martin Brumbaugh on the history, growth and future of 
quality eontrol., 

Key executives from all phases of industry will present 
papers covering evolutionary operation, operations research, 
quality who and how, and the use of IBM in quality control 
problems. Speakers for the Conference include G. W. Me 
Elrath, C. C. Craig and J. M. Juran 

To keep pace with the growing interest in statistical QC 
techniques, the fundamental statistical course will be pre 
sented again this year as one of the Forum’s added attrac 
tions. For additional information, contact John Coppola, 
Forum chairman, 5900 Trumbull, Detroit 2, Mich. 
GREATER MUSKEGON ... The program committee met 
June 26 at the Black Angus restaurant in Grand Haven and 
started formulating plans for the coming year. Those attend 
ing the meeting were: Program Chairman—Elwood E. Pres 





EOQC to hold Third International Conference 
The European Organization for Quality Control will 
hold its Third International Conference Sept. 16-18 in 
Brussels. The main subject of the conference will be 
‘Simplified Methods.” Some eight leading experts in the 
field of QC have been invited to prepare papers deal- 
ing with both the theoretical and operational aspects of 
this theme. The papers will be delivered with simulta- 
neous translations in English, French and German. 
Information regarding the program, registration and 
reservations may be obtained by writing to 
Dr. J. D. N. de Fremery, Secretary 
European Organization for Quality Control 
Weena 700 
Rotterdam, Netherlands 














ley, Eagle Ottawa Leather Co.; Albert Baker, Muskegon 
Piston Ring Co.; William Hume, Anaconda Wire and Cable 
Co.; Lester Shaw, Gardner-Denver, and Joseph Yerina, Gen 
eral Electric. In addition to the above program committee, 
Chairman Lawrence Long and Secretary William Poe were 
present 
HAMILTON Diversified and interesting meetings were 
planned June 4, during a meeting of the executive committes 

A meeting of the ‘‘Annual Forum’’ committee was held 
and responsibilities delegated on June 18, The University of 
Western Ontario and the St. Catherine sections will cooperate 
in jointly sponsoring the event 
HAMILTON-MIDDLETOWN The Annual June Dinner 
Dance, sponsored jointly by the Cincinnati and Hamilton 
Middletown sections, was held June 6, at the Greenhills 
Country Club. The evening consisted of cocktails, dinner 
and a short business meeting at which time Robert Merrill, 
outgoing chairman, introduced the Hamilton-Middletown 
section officers for 1959-60 The officers are chairman 
John Bemesderfer: vice chairman DuWavyne Carlson: secre 
tary——Robert L. Harris, and treasurer—Joseph Mead A 
dance followed the meeting, and a good time was had by all 

Coming events for the Sept. 9, meeting include a coffee 
talk by Patrolman Elmer Robisch on ‘‘ Narcotic after 
which John W. Gower, an attorney from Dayton, Ohio, will 
speak on the ‘‘ Legal aspects of quality control.’’ 
HARRISBURG The executive committee along with all 
other committees are working diligently to present a prograr 
for the coming year that will create new interests, not only 
within our section, but throughout the area. Our goal this 
vear is to plan a program that will be on a level that the 
majority of members and guests will understand 

The membership committee has gone ‘‘all out’’ this year 
The committee is divided into ten groups, each with a specific 
function, as follows: renewals, new members, new companies, 
attendance, welcoming visitors, inactive member follow-up, 
student members, committees, mailing lists, and membershi 
contest 
INDIANAPOLIS Our final meeting of the season was 
well attended, including 1945 Charter Members Virg Alex 
ander, Art Render, Dr. Irving W. Burr, Senator MeDermott 
and Keith Ross, as well as ASQC Director Tom Turner 

The new president spoke at length on the unique character 
of our Indianapolis membership, and promised that all the 
members will be served in the coming vear. Regular monthl: 


programs will be conducted in combination with other pro 
fessional organizations whose members we want on the ‘‘QC 


Team’’ where we work 

September 14, 15 and 16 we will be host section to the 14tl 
Midwest Quality Control Conference. With 21 technical 
sessions, both basie and advanced training courses, and a 
well planned Ladies Program with Miss Bonnie Small talking 
on ‘‘Quality control from a woman’s viewpoint,’’ you can 
bring vour whole family and enjov the wonderful recreational 
facilities of the French Lick Hotel 
KANSAS CITY Section officers for the next vear have 
been elected. Jav Rumberger succeeds himself as chairman 
and the section is looking for continued growth under his 
capable leadership. Vice chairman is Cliff Cutler, secretary 
D. M. Thomas, and treasurer—V. J. Smeltzer 





GEORGE H SELIG 

The Hartford section re- 
grets to announce the death 
of George H. (Bob) Selig 
on June 23. Mr. Selig was 
born in Stratford on Dec 
16, 1917. He was a resident 
of Newington for the past 
16 years and was sales 
manager for the Pratt & 
Whitney Co., Inc. West 
Hartford. 

Bob was a founding 
member of the section and 
served on all major com- 
mittees as well as being a past chairman. He had been 
Hartford's representative on the New England Confer- 
ence committee. A senior member of the Society, Bob 
was serving as advisor to the chairman of the section’s 
executive committee 

This section and many others will miss the genial 
warmth, untiring effort, and unceasing leadership dis- 
played by Bob Selig over the past years. 











LOS ANGELES—-The featured speaker at the June meeting was Maj 
Gen. Pearl M. Robey. His talk brought forth a record attendance of 
467 members and guests. 


LOS ANGELES , At the elinie session preceding the 
June meeting, a discussion on the QC developments the 
Chemical Division has to offer industry was led bv Jesse 
Black of Shell Chemical. 

The featured speaker on the main program was Maj. Gen. 
Pearl M. Robey, USAF, commander of the Ogden Air Material 
Area, Hill AFB, Utah. A reeord turnout of 467 exme to hear 
the general speak on ‘‘ Quality control of missile propc!'ants.’’ 
General Robey discussed QC of chemicals in solid-fuel bollis 
tic missiles such as the new Air Foree Minuteman 

General Robey has been closely associated with the mau 
facture of solid propellants, petroleum products and othe 
chemicals for many years. While serving as chief of QC for 
the Air Material Command between 1948 and 1950 he was 
responsible for modernizing this Air Force function from 
mere inspection to the present field of QC. 

His talk before the section was his last major speech as an 
active duty officer. General Robey retired from the Air Force 
in July 

The program for the coming vear has been prepared under 
the guidance of Halmond Parks, section vice chairman, and 
the ‘‘kick-off’’ meeting is scheduled for Sept. 15. Due to the 
price increase for dinner at our former meeting location we 
have changed the site of our meetings to the Carolina Pines 
Restaurant which offers a more reasonable price. The move 
was made as one of the aims of the section’s executive board 
in fulfilling the desires of the membership for better meet 
ings, easier to reach locations, and more reasonably priced 
dinners 
MEXICO CITY . The section conducted a course on Qc 
at the ‘‘Camara Nacional de la Industria’’ during the second 
and third weeks of June. Instructors were Ing. Enrique J 
Gonzales L., senior member, and Ing. Domingo M. Lopez, 
fellow 

New officers are: chairman—Quim. Jorge Davalos Morales; 

vice chairman—Ing. Francois R. Le Ray; secretary—Ing 
Domingo M. Lopez, and treasurer—Ing. Enrique Gonzales 
Lara, 
MID-HUDSON . An executive meeting was held on June 
11, at the Western Printing & Lithographing Co., Pough 
keepsie, N.Y., to discuss the agenda for the coming season 
Various committee heads were appointed, and a tentative 
program was agreed upon. 

A general type of meeting will be held for the first meeting 
of the season 7 p.m., Sept. 8, in the Anchor Inn, Poughkeep 
sie, N.Y. There will be a general discussion of the various 
committ functions in ASQC. Representatives from local 
companies will be invited to the meeting to acquaint them 
with QC. 

MILWAUKEE The executive committee of the Milweu 
kee section met on June 24, at the Stratford Hotel. The 
following Committee Chairmen were appointed for the com 
ing year: Program—Hy Pitt, Osear Mayer & Co., Madison; 
education and training—John Melchior, Miller Brewing Co.; 
membership—Ray Wachniak, Pressed Steel Tank Co.; pub 
licity—John Stephan, Froedtert Malt Corp.; arrangements 

Patricia Mulgrew, Globe Union, Inc.; professionalism—Bill 
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Kohl, Allis Chalmers Mfg. Co., West Allis, and Seventh In 
dustrial Clinic, Bill Donlevy, Froedert Malt Corp. 

Coulter, former Army, U.S., and 
members and their 
wives at the Annual Meeting and Dinner on June 3. 
Taylor presented the Saddoris Award which he had accepted 


MONTREAL . TE 


Canadian Pro football star, addressed 


at Cleveland on behalf of the section. 


The 1959-60 executive committee was elected. It is made 
Guthrie; vice 
Gauthier, 


up of chairman—D. W. 
Clow; secretary-treasurer—J. L. 
past-chairman—C. I. Taylor 
Committee chairmen are G. 
Schroeder, membership; R. 


subsection development; J. 
audit, and R. V. Ward. 

New directors are F 
D Schoed r. 


The opening meeting for 1959-60 will be 


» 


at Molson’s Brewery on Sept. 23. 
NORTHEASTERN INDIANA ... New 


are: chairman—Ardith E, 


The Aircraft and Missile Division 
held its annual meeting May 25 in 
Cleveland at the Sheraton-Cleveland 
Hotel. More than 40 members and 
guests attended the meeting which was 
conducted by vice chairman and chair- 
man-elect, W. A. MacCrehan, Jr 

Annual reports by all officers and 
committee chairmen reflected a pros- 
perous and eventful year. Division 
membership continued to grow and 
reached an all time high of 783, which 
is an increase of 28 percent over last 
year. This year also marked the first 
time that all districts were eligible for 
Council representation 


Certificates of Recognition 
During the meeting, certificates of 
recognition were presented by the Divi- 
sion to nine individuals who had, dur- 
ing the year, contributed outstandingly 





chairman 


Williams, 
Lessard, education and training; 
8S. Baburek, arrangements, H. Grigsby, publicity; C. I. Taylor, 
Pringle, examining; G. 


Clow, H Grigsby and 


ficers for 1959-60 


Carter, Dana Corp.; vice chairman 


secretary 
treasurer 


lems. 
Frank 


and immediate 


program; D 


Gould, 
will be C. 


tburek and 


social evening The second part, 


conclude at 5 pm. 


Ellis B. Cash, Office of the Inspector of Naval Material; 
Harry 
Howard F. Spicer, General Electrie Co, 
NORTHEAST TENNESSEE 


Claude to the Cleveland 


Richardson, General Electric Co., and 


Myles Duellman, delegate 


Convention, met with representatives of 
sections of District 10 concerning mutual programming prob 
Dr. Hubert Hill, section chairman, has appointed his 
committees for the next year. These committees are already 
forming plans for a busy year. 

PHILADELPHIA... 
Quality Methods and Management’’ 
Mitten Hall, Temple University, Sept. 11. 

The first part of the program will begin at 9 am and will 
Lunch will be served, Our guest speaker 
E. Fisher, President of ASQC. The lectures sched 
uled are varied and up to date and should prove to be of 
interest in all fields of quality control. 


The ‘‘ Fourth Annual Symposium on 
will be held this year at 


which commences at 6 pm, will be a 


dinner meeting. Our guest speaker, 8. J. Lorber, chief of the 


Aircraft and Missile Division News 


to Division projects or to QC in gen- 
eral 

John J. Riordan, Department of De- 
fense, was presented a certificate of 
recognition for his work on Depart- 
ment of Defense QC and reliability 
programs. 

John T. Bailey, Bell Aircraft Corp., 
was recognized for his progressive work 
as chairman of the Aerospace Indus- 
tries Association QC Committee. A sim- 
ilar certificate was given to David R 
Archibald, Convair-Astronautics, for his 
work on the AIA guided missile QC 
committee 


Dayton Conference 
The very successful Dayton Confer- 
ence last November earned recognition 
for five Division members: Dr. Max 
Astrachan, Air Force Institute of Tech- 
nology, Conference chairman; William 


Meet your new Division officers: (left to right) W. A. MacCrehan, Jr., chairman; David R. 
Archibald, vice chairman; and John G. Rutherford, treasurer. Secretary J. W. Griswold is not 
shown. 
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fense, will speak on 


inspection and QC division, Office of the Secretary of De 
‘*Quality Assurance.’’ 


E. Smith, National Cash Register Co., 
co-chairman; Robert C. Draudt, North 
American Aviation, Inc., and William 
F. Morgan, Sperry-Farragut Co., pro- 
gram chairmen, and John W. Gower, 
engineer-attorney, publicity chairman. 

George B. Westerhaus, Beech Aircraft 
Corp., was presented a certificate in 
recognition of his work as editor of the 
Division's Newsletter 


Election of Officers 

The Tellers Committee announced the 
election of officers for the coming year 
They are: chairman—W. A. MacCrehan, 
Jr., Bendix Radio; vice chairman— 
David R. Archibald, Convair-Astro- 
nautics; secretary—J. W. Griswold, 
Boeing Airplane Co.; and treasurer 
John G. Rutherford, Lear, Inc 

Councillors were elected for each of 
the districts. These were reported by 
the Tellers Committee to be 


Councillor 
V. Kropp 


District 


Cc. 

V. R. Grom 
W. A. Gurnack 
P. F. Merchant 
H. D. Greiner 
E. F. Taylor 

J. C. McKay 

L. C. Whitcomb 
Kar! V. Holm 
J. I. Krebes 

V. G. Hildyard 
G. B. Westerhaus 
R. P. Bosche 

G. F. Lamkin 
F. W. McNabb 


This fine group of new officers and 
councillors will continue to work for 
the betterment of the Division and its 
service to the membership. The retir- 
ing officers and councillors wish the 
best of success to the new officers and 
councillors and wish to thank all mem- 
bers and other participants in the ac- 
tivities of the past year 





G. Nimick of the Gulf Oil Corp. is direeting and coordi 

nating the entire symposium. Reservations for the dinner 
meeting should be directed to Miss Mary Wolcott, Phone 
SA 7-1500. Guests are Weleome. 
PHOENIX ... The June dinner meeting included wives and 
guests of the members. Following the dinner, Harold Olsen, 
president of PHEMCO Mfg. Co., spoke on ‘‘ Management 
takes a look at quality control.’’ 

Following his talk officers for the 1959-60 fiscal year were 
installed. The outgoing chairman, J. G. Sorauf, was presented 
with an engraved gavel. The section has planned a vacation 
period for July and August and will resume the monthly 
meetings in September. 
PIEDMONT... The section has recessed for the summer. 
The annual business meeting was combined with an informa! 
discussion, and a delicious dinner was enjoyed by a relatively 
large turnout at Tryon, N.C. 

rhe section has elected the following officers for the com 
ing year: chairman—Carlos Gallimore; vice chairman—H 
Elliott Foster; secretary—Clifton H. Smith; treasurer—Wil 
liam P, Stover. We would like to weleome our new officers 
and thank our present ones for a fruitful year. 

Bill Stover has completed teaching a weekly course in 
basic QC at Asheville, N. C. We hope others will follow 
Our next series of monthly meetings will begin in Septem 
ber, ‘‘where the summer spends the winter’’—Tryon, N. C. 
PITTSFIELD ... More than 40 members, wives and guests 
ittended the most successful outing in the section’s history 
at the Oak N’ Spruce in Lee, Mass. The afternoon and eve 


ning of June 25, was reserved for the section. Swimming, 
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golf, archery and similar activities were available. A bar 
beeued chicken dinner was served and was followed by 
lancing. Entertainment was provided by Doty Slingerland, 


Concept 


Effective 


National Economy 
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and How 


wife of our section chairman, Doug, who performed several 
humorous pantomime numbers. 

ROCHESTER ... The fourth and latest sub group to be 
formed by the section will be known as the reliability sub 
group. The chairmanship of the sub-group has been accepted 
by Earl F. Peacox, Stromberg Carlson Division of General 
Dynamics Corp. Under his able direction we are certain that 
the infant group will grow very rapidly. 

SAN ANTONIO . More than 115 members and guests 


attended our installation of officers ceremonies and annual 
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picnic on June 16. This event was held in the ‘‘German Beer 
Garden’’ of the Lone Star Brewery, with the program start 
ng at 6:30 p.m, 

Installation of officers ceremonies was first on the agenda 
This was followed by a delicious Barbecue Chicken dinner 
with all the trimmings. The successful event closed with a 
two-hour dancing session under Texas skies to the musie of 
Don Laurner and his Combo. 

Three lovely door prizes were awarded to lucky winners at 
the midway point of the program. This event officially closed 
our FY 1958-59 season. The section is anxiously awaiting the 
of the next season Sept. 22. It will feature Ken 


30 pm 
8:00 


6 


beginning 
Davidson of Texas Instruments as the guest speaker. 

SAN DIEGO ; ‘*San Diego Industrial Coordinator Ap 
pointed,’’ ** Nation’s Greatest Resort City to Become Indus 
trial Center,’’ ‘‘Mayor Appoints Industrial Development 
Commission’’—newspaper, radio and television announce 


West 


Carter 


ments such as these are quite common in our San Diego and 


Society 
Amon 


”m 
a 
wi 
a 
= 
wi 
be 
a 
ve) 
4 
™N 
— 
“) 
> 
oO 
= 
< 
a 
< 
a 
Zz 
vw) 
—l 
< 
U 
Zz 
© 
a 
U 
wi 
”“ 


Allentown 


Restaurant 


. Poughkeepsie 


a Pines 
Inn 
Molson's Brewery 


Syracuse Turne 


these days an undercurrent of progressive fotce is evident in 


Auditoriur 


all aspects of our community life as the once sleepy littl 
resort town moves to take a position of importance in the 
industrial world 

To date 15 major industrial areas have been established in 


of Michi 


Bill Stern's Ste 


Lick Hotel 


ghouse 


Faculty 


ch 


San Diego and surrounding towns. Manufacturing operations 
range from light industry and warehousing to heavy indus 
trial activity in both commercial and military categories, 
The impact of this rapid industrial expansion on our San 
Diego section will be tremendous, Progressive thinking com 
bined with dynamie leadership during the coming year will 
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Bay Area QC Conference 


The Sixth Annual Bay Area Quality Control Con- 
ference will be presented at Stanford University, 
Thursday, Sept. 17, under the sponsorship of the de- 
partment of industrial engineering of the University 
and the Bay Area section of ASQC. 

The conference program will feature double sessions; 
one designed to initiate newcomers into the field, and 
the other for experienced workers wanting more ad- 
vanced technology. 
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Carnegie Tech Offers Courses 

During the coming academic year Carnegie Institute 
of Technology will offer, in its evening program, two- 
semester credit courses in Experimental Design, Prob- 
ability and Mathematical Statistics, and Quality Con- 
trol and Industrial Statistics. The courses will meet one 
evening per week, Monday, Wednesday, and Friday 
evenings respectively, 7:30-10:30 pm, Sept. 1959 through 
May 1960. Registration for the courses will be Sept. 15, 
16 from 6:30-9:30 p.m. For further information regard- 
ing graduate and undergraduate day courses, write to 
Professor Edwin G. Olds, Department of Mathematics, 
Carnegie Institute of Technology, Pittsburgh 13, Pa 











have a profound effeet on the position quality control will 
assume in this addition of major industry to the land of the 
‘* Fiesta and Siesta’’ Adios, Amigos. 

SYRACUSE 


basic and nine from our advanced 1958-59 courses. 


Fifteen students were graduated from our 


The basic course in quality control which was started in 
Watertown in April will continue this September after a 
summer vacation. Robert Peiffer is the instructor. 

Two courses will be taught again this vear in Syracuse, 
beginning in September. These will consist in a beginning 
course for people who have had little or no training in quality 
control, and a second course designed for people who have 
had some training in the subject. Wateh your newspapers 
for detailed announcements, and encourage interested people 
to attend. Registration fees are nominal 
TENNESSEE . All seetion members wish t: 
Dave Chambers, our most active member, on his election as 
Executive Secretary of ASQC. 

Several committee appointments have been made for the 
coming vear. Pete Littleton is chairman of the Program 
committee. Alan Lasater is Saddoris Award chairman and 
IQC reporter, and Roberta MeCutchen is chairman of the 
membership committee 
TORONTO ... Preparations for the 1960 QO Forum are off 
to an excellent start. The Forum committee has already been 
established and we are pleased to announce that James A 
Jenning, QC statistician of the Canada Wire and Cable Co., 


congratulate 


has agreed to function as committe airman, 

TULSA . Buford M. Appleman, rviee manager, Texas 

Foundries, Lufkin, Tex., spoke on ser: 

June 15 at the Michaelis Cafeteria. 
The Tulsa section now has a joh placement service, with 


reduction programs 
i 


Jim Justice of the Navy Inspection office as chairman. Com 
panies or individuals looking for jobs or replacements are 
urged to contact Mr. Justice, phone LU 4-7161 

A membership contest has been initiated, effective the first 
of June. Any member sponsoring four new members during 
the coming year will receive a silver lapel ASQC membership 
pin 

We will need many new members this vear to help us 
achieve our goals for good QC in this area. 

Your outgoing chairman wishes to thank the many mem 

bers who have econtributed so much to our first vear as a 
eetion of ASQC. We feel that we have a very fine section 
in Tulsa, and with over a hundred members signed up in our 
first vear, we should be able to build our section into one of 
the leading societies in Tulsa. Thanks again, one and all 
UNIVERSITY OF WESTERN ONTARIO . The executive 
committee has been meeting regularly to prepare the pro 
gram for the fall season. The first meeting will be held Sent 
23, in Kitchener. It promises to be an interesting one. The 
relationship between production and quality control will be 
discussed by an able panel. The Kitchener-Waterloo Fore 
men’s Club will be invited as guests at this meeting. 
UTICA ... New nominating chairmen were instructed in 
their tasks during the meeting of the executive committee 
June 23 at chairman Ray Morton’s house. Geno Albergine 
presented the program for the coming vear. From all indi 
cations, it will be the best in the section’s history 

Mr. Morton deseribed the wav in which we will win the 

Saddoris Award (or at least rank higher than the Svracusse 
section). 
YOUNGSTOWN ..... The first meeting directed towards the 
1959-60 season was called June 3, by our new section Chair 
man Paul Belter. Duties and responsibilities were discussed 
for the benefit of the new officers. Retiring officers briefly 
explained their activities during the past season and sug 
gested methods for improving the efficiency of the sectior 
during the coming season 

A tentative list of members who are qualified for positions 
as committee chairmen was prepared. Committee chairmer 
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ure to be selected sometime prior to the August executive 
meeting. In addition to the chairman the following members 
were present: Bob Jones, Bill Cain, Ron White, Bill McHenry 
and Fred Eboch. 





SIGNIFICANT DIFFERENCES 











. Allentown-Bethlehem—The most significant differences at 
the moment are those created by the election of section 
officers. In the 1959-60 season our section will be in the very 
eapable hands of chairman—-Ken Stephens, Western Electric 
Co.; viee chairman—Paul Connolly, Dixie Cup; secretary 
Dick Zwick], Parish Pressed Steel, and treasurer—Dan Scrobe, 
Western Electrie Co. 

. Boston——-William A. Donovan has recently been promoted 
to senior QC engineer of the Footwear and Flooring Div., 
B. F. Goodrich Co., Watertown, Mass. 

Benjamin Marguglio has accepted a position at the Middle 
River Plant of the Glenn L. Martin Co., Baltimore, Md. 

Clarence H. Tenny, Jr., is now QC supervisor of the Ameri 
ean Can Company Bradley Sun Div., Haynard, Mass. 

Ralph F. Tibbitts is a section head of the reliability engi 
neering group at Sanders Associates in Nashua, N. H. 

Irvan J. Bearer is now supervisor of QC systems and pro 
cedures, Missile Systems Div., Raytheon, Lowell, Mass. 

suffalo—George V. Vosseller has been appointed plant 
manager with Nilock Chemicals, Ine., Lockport, N.Y. 

. Cineinnati—Bill Eilrich, section secretary, received his 
MBA degree at Xavier University commencement exercises 
June 9. Mr. Eilrich is employed as a QC engineering super 
visor by General Electrie 

Dr. Bob Lollar, formerly of the section, has accepted em 
ployment with the Armour Research Foundation, Chicago, 
Ray Hauck, formerly of the University of Cincinnati Re 
search Laboratory, has also accepted a position with Armour 
Research Foundation, Chicago, as a research scientist. Mr. 
Hauck will continue work toward his doctorate. Both Bob 
and Ray will be missed as they were both very active, par 
ticipating members. Ray, elected chairman for 1959-60, has 
resigned the chairmanship to accept his new position. 

J. L. Abels, manager of quality for General Electric, is on 
temporary assignment as a project manager for General Elee 
trie’s rocket engine section 


RANDOM 
BALANCE 


The recent three-part article on Random Bal- 
ance by Thomas A. Budne which appeared in 
the April, May and June issues of Industrial 
Quality Control is now available in a complete 
16-page reprint. 


A controversial 
subject ...ause- 
ful statistical 
technique 


The Random Balance design is a method for 
screening all possible contributing variables in 
a limited number of test runs. 


Just 25 cents is all it takes to keep your SQC 
library up-to-date with the latest in statistical 
techniques. 


Use the coupon below to order your copy today! 


i etliceetienelionnetiometieentimetineettenntietimditndtimttamtiaatienatiaedtiamattenatnentnaetaadtiaedtiantienttential) 


American Society for Quality Control 
6197 Plankinton Bidg. 

161 W. Wisconsin Ave. 

Milwaukee 3, Wis. 


Please send me copies of Thomas A. Budne's article 


“Random Balance,” at 25 cents per copy. Amount enclosed 
Name 
Address 


City Zone State 
(all orders must be accompanied by remittance) 


Pete epee gn Batre cn A 
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QUALITY CONTROL STATISTICIAN 


Collins Radio Company, a leader in quality electronic 
equipment, has a requirement for an experienced 
statistician in the Reliability Department. 


The responsibilities of the position include advising 
design and reliability engineers on the statistical de- 
sign of experiments, auditing the conduct of experi- 
ments, and supervising the analysis of data. 


The applicant should have a Ph. D. in Statistics or 
M.S. plus two to four years of experience in the 
application of statistical techniques to the solution of 
industrial problems. 


If you can qualify and are interested in the position, 
please send a resume of your background and ex- 
perience to: 

Mr. L. R. Nuss 

Director of Technical Personnel 

Collins Radio Company 

Cedar Rapids, lowa 











POSITION OPEN: Quality Control Manager 


COMPANY: Bloomer Bros. Company 
LOCATION: Newark, New York State 
NUMBER OF EMPLOYEES: 550 
SALARY: $8,000 - $9,000 


Bloomer Bros. specializes in printed paperboard car- 
tons—primarily ice cream and egg. Company founded 
in 1899. 

The Quality Control Manager should either be a 
chemical engineer or well grounded in chemistry 
with specific quality control training and some years 
of experience. 

He will be responsible for the organization and man- 
agement of the Quality Control Section whose duties 
will be to inspect and evaluate quality of raw and 
finished material and the investigation of the source 
and the cause of substandard material and waste. 
He will manage seventeen people including Testing, 
Printing Quality and Outgoing Quality Supervisors. 
Newark is a pleasant village of about 10,000 halfway 
between Rochester and Syracuse with excellent edu- 
cational and recreational facilities either present or 
closely available. 

PROCEDURE: Written applications should include 
full educational, business and personal histories. Ad- 
dress to Karl W. Schantz, Production Control Man- 
ager. 
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. Cleveland—W. C, Lyman has been transferred by B. F. 
Goodrich from Cleveland to its headquarters at Akron, Ohio. 
Fortunately Mr. Lyman will be able to continue his work as 
vice chairman of the program and speakers committee. 

. Dallas-Fort Worth—The executive committee voted to 
move the location of our regular meetings to the Sky-Chef 
Room at Amon-Carter Airport beginning with the meeting in 
September. 

Our congratulations to section director Jack D. Brown 
who was recently promoted to vice president of sales for 
Morton Foods. 

Greater Muskegon—Section vice chairman Elwood Pres- 
ley, Eagle Ottawa Leather Co., Grand Haven, was recently 
elected to serve two vears on the council of the American 
Leather Chemists Association. The announcement was made 
June 16 during the Association’s convention at the Grand 
Hotel, Mackinae Island. 

. Hamilton-Middletown—Robert L. Harris is on leave of 
absence from the controls development unit and has been 
assigned the task of developing and programming for the 
Ohio Div. Champion Paper & Fibre Co. 

... Harrisburg—James T. Skelton, superintendent of inspec 
tion and statistical QC, Caterpillar Tractor Co., York, has 
heen re-elected as a Director of ASQC. 

H. A. Gross, RCA, Lancaster, has been appointed Dist. 5 
representative for the coming year. 

. Hartford—Section chairman Herbert A. France, Jr. has 
been appointed manager of QC for Pratt & Whitney Co., Ine., 
West Hartford. 

Indianapolis—The Adair Award has been given to Char 

ter Member and Past President Dr. Irving W. Burr for con 
tinuous service to the section. We wish to congratulate Dr. 
Burr for being awarded the Shewhart Medal during the same 
year. 
" New section officers for 1959-60 are: president—Mel 
Handerson, Western Electric: vice president—Bob McNeff, 
Diamond Chain; secretary—Rog Heimlich, Cummins Engine, 
and treasurer—George Blackburn, Jr., Eli Lilly. 

Kansas City—The section weleomes a new member, 
George M. Cohan, Fellow, ASQC, who has recently accepted 
a position as head, statistical QC section, for Bendix Avia 
tion Corp., Kansas City Div. Mr. Cohan was formerly with 
the USAF Inspection Agency at Salt Lake Ciy, Utah. 

Cliff Cutler, section vice chairman and senior member, 
ASQC, has recently been promoted to QC department super 
visor at Hallmark Cards, Ine. 

. Los Angeles—Howard C. Todt, Jr., past section chairman, 
has been promoted to a new position as manager, procure 
ment QC of Autonetiecs Div., North American Aviation. 

Jack Lancaster, Ballistics Missile Center and the new 
section membership chairman, almost singlehandedly saw to 
it that the June meeting had a good turnout for General 
Robey. Through his persistent efforts, 467 attended, a record 
for Los Angeles. We wonder if this is not also a society 
record for a single section dinner meeting. 

John M. Howell and Benjamin K. Gold, both of Los Angeles 
Citv College, are continuing to assist the Society educa 
tionally as participating instructors with Edward P. Coleman, 
UCLA, at the annual UCLA quality control 
August. 

Fred P. Myers recently joined Aerojet General as a project 
QC engineer. Fred was formerly statistical quality engineer 
on the Corporal Missile at the Firestone Tire and Rubber 
Company ’s Guided Missile Div. 

: Metropolitan—Barbara Fox has been appointed an 
associate member of the technical staff of Bell Telephone 
Laboratories, Ine., in its Electro-Mechanical Development 
Department at Whippany, N. J. 

; Montreal—Garry Gould, formerly of Canadair, Ltd., 
Montreal, is now with H. & D. Machinery Co., Toronto, Ont 

Phoenix—D. Dan Kasky, chairman for the Western 
Regional QC Conference to be held in Phoenix Oct. 23-24, 
indicates that plans for the conference are well along. The 
speakers’ list for the conference has been completed as well 
as all arrangements for conference rooms. Publicity is being 
drafted presently and will be mailed within the next few 
weeks. 

Richmond—N. L. Enrick has been promoted associate 
director of research bv the Institute of Textile Technology, 
Charlottesville, Va. Mr. Enrick has been head of the statis- 
ties section at the Institute since 1956. 

San Antonio—Wm. T. Smith recently attended a three 
week course in Advanced Quality Analysis sponsored by the 
Air Force Institute of Technology in cooperation with the 
Ohio State University, at AMC, Dayton, Ohio. 

: Tennessee—Alan Lasater was married to Katherine 
Mounger of Knoxville on June 27. Their address will be 610 
W. Vanderbilt Drive, Oak Ridge. 
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| clinics, conferences, and courses 





SEPTEMBER 

. 1-2—Conference on Physical Chemistry 
in Aerodynamic and Space Flight. University 
of Pennsylvania, Philadelphia, sponsored by 
the Air Force Office of Scientific Research 
_ Electric Company's Missi 
» Department, 3198 Chest- 
Iphia 4, Pa 


1 Statistics 
The State 


t, Phi ade 


and Qual ty Con- 
Un versity Ne Ww 
Ott or Prof. Mason E. Wescott at Rutgers 

. 11—Fourth Annual Symposium 


ity Mett +4 and WN Ie Mitten 


. . . 12—Fourteenth Annual Forum, University 
of Michigan, Ann Arbor, sponsored by Greater 
Detroit section of ASQC, contact John Coppola 
(Forum Chairman), Detroit Controls Corp., 
5900 Trumbull, Detroit 2, Mich. 
15-16—Registration for « vening urses 
Experimental Design, Probability and Matt 


ematica tatict 4 ana Ind . 
\ | JU é 


lech gy, Pittsburer 3, Pa 

. 16-18—Third International Conferer 
Br ussels, Belgium, sponsored by the European 
Organization for ‘Quality Control, contact Dr 
J. D. N. de Fremery, secretary, European Or- 
ganization for Quality Control, 
otterdam, Netherlands 

. 17—Sixth Annual Bay Area QC Confer- 
ence, Stanford University, Stanford, Calif., 
sponsored by Stanford University and the San 
Francisco Bay Area section of ASQC, contact 
R. J. Berkhimer, 1468 Olympus Ave., Berkeley 
8, Calif. 

. 20-25—14th Annual Conference and Ex- 
hibit of the Instrument Society of America, 
Chicago, Ill., sponsored by ISA, contact ISA 

13 Sixth Ave. Pittsburgh 22, Pz 

. . « 24-25—Third Annual Technical Confer- 
ence, Shamrock Hilton Hotel, Houston, Tex., 
sponsored by the Chemical Division, ASQC, 
contact K. K. Keneaster, publicity chairman, 
Chemical Division Training Corference, Uncle 
Ben's, Inc., P.O. Box 1725, Houston 1, Tex. 


OCTOBER 
13-14—National Training Conferer 


g Weena 70 


“Progress in Plastics Engineering,” the Am 
bassador Hotel, Los Angeles, Calif., sponsored 
by the Southern California Section of the 
society of Plastics Engir contact Thomas 
A. Bissell, Executive Secretary, Society of 
Plastics Engineers, Inc., 65 Prospect Street 
Stamford, Conn 
19-30—Reliability Training Course for 
Middle Management, Atlantic City, N. J., 
sponsored by the Professional Croup on 
Reliability and Quality Control and the 
Electronics Division of ASQC, contact H. N. 
Hadley, 45 Martin St., South Acton, Mass. 
. 22-23—SQC Conference, Milan, Italy 
if Association for Quality 
segreteria de Cor 
ne italiana per 
ne di Milano, Piazza 


> KA 


23. 241959 Western Regional QC Con- 
ference, Phoenix, Ariz., sponsored by ASQC 
(host section—Phoenix). 


NOVEMBER 
. 2-5—1|th Exposition of ARI, Atlant 
City, N. J., sponsored by Air-Conditioning and 
Refrigeration Industry, 1346 Connecticut Ave 
/, Washington 6, D. C 


BOOK REVI 


W. D. Baten, Editor 


26 University Drive, East Lansing, Mich. 


NUMERICALLY CONTROLLED MA- 
CHINE TOOLS—IMPLICATIONS FOR 
MANAGEMENT, by H. Clifton Morse 
and David M. Cox (Walter R. Catey, 
Technical Editor), Cox & Cox, Chicago, 
1958. Reviewed by Harmon S. Bayer, 
Quality Control Consultant. 

Numerically controlled machine tools 
are standard general purpose machine 
tools with electronic controls connecting 
them to computing devices with feedback 
arrangements. In this way, many opera- 
tions are accomplished without any oper- 
ator involved and programmed with 
electronic tapes 

The authors feel that these automation 
devices and principles portend a second 
industrial revolution which will have tre- 
mendous impact on industrial competi- 
tive positions and even on the basic 
makeup of the industrial organization. 

The authors endeavor to create a 
sense of urgency in the reader that this 
revolution is here and company that 
doesn’t prepare for the upheaval and 
develop applications and subsequently 
wholesale changeover may lose in its com- 
petitive position. 

The authors also endeavor to indicate 
the impact on each of the present indus- 
trial organizational components. It is 
interesting to note that the authors at- 
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tempt to debunk what they call is the 
myth of loss of jobs and subsequent blow 
to labor by this technique. 

If one accepts the premise and pur- 
sues it, the professional cuality control 
reader may have some suggestions for the 
authors. It is apparent they have some 
appreciation for the quality control tech- 
nique. They do point out that quality 
control organizations must learn to apply 
SQC techniques and use _ capability 
studies to prove out the ability of the 
process. However, they fail to note one 
important factor that is being exposed by 
those quality control people who have 
had experience with automation. These 
people find that the major role that qual 
ity control can play is to prevent the 
setting of automatic feedback and sensing 
devices to limits narrower than the capa- 
bility of the machine or process. If this 
is not done, the adjustment devices con- 
stantly hunt producing worse variation 
than when the limits are set to account 
for machine capability. 

The book (or report) could have been 
drastically edited and condensed. Its 
constant repetition of ideas try the 
reader’s patience. It is also questionable 
whether the pages of procedural ex- 
amples are necessary to the text. 

About the best comment a reviewer 


can make is already present in the com- 
ments requested by the authors from in- 
dustrialists and included without editing 
in the book whether sympathetic or not 


“It seems to us that tape controlled 
machine tool equipment is not quite the 
‘revolution’ that some people try to make 
of it... . Each technological forward step 
has some advantages (usually greater pro 
ductivity or accuracy) and disadvantages 
(usually greater initial costs)... . 

. we view numerical control as just 
another technological forward step which 
will have its labor pains, its prophets and 
its debunkers, and will find a limited area 
of usefulness.” 

The authors feel they are prophets of 
what they choose to call a second indus- 
trial revolution. 


AN INTRODUCTION TO STOCHAS- 
TIC PROCESS WITH SPECIAL REF- 
ERENCE TO METHODS AND APPLI- 
CATIONS, by M. S. Bartlett, Cambridge 
University Press, Cambridge, 1956, Price 
$6.50, pages xiv—312. Reviewed by Dr 
Irving W. Burr, Purdue University. 
Stochastic processes include any proc- 
esses or operations involving some ran- 
domness. Thus a series of random events 
or a time-varying quantity are stochastic 
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processes. The subject in its full general- 
ity is highly abstract and mathematical 
The author's aim is not pure theory, but 
is to present a wide variety of methods 
and examples from many subject-matter 
fields. He has succeeded well in this 
Neverthele ss the reader will need consid 
erable mathematical background to read 
the book profitably He should have a 
sound background in advanced calculus, 
matrix algebra and mathematical 
statistics, know ledge of 
theory would be helpful. The 
vanced and abstract analysis and algebra 
is not necessary, however, as the author 
makes use of the same kind of approach 
une finds in many theoretical engineering 
books. There are concrete 
problems with data 

The scope of the book Is shown in the 


some 
while measure 


more ad- 


many quite 


following chapter headings: introduction, 
random sequences, processes in continu- 
ous time, miscellaneous statistical appli 


cations, limiting stochastic operations, 
stationary processes, prediction and com 


munication theory, the statistical analysis 





industries at 2:30 p.m. 


Telephone 





Italian Association Plans Conference 


The Italian Association for Quality Control will sponsor a statistical qual- 
ity control conference in Milan, Italy, Oct. 22—23. Sessions will be held at 
the Chamber of Commerce, via Meravigh 11, Milano. Foreign participants 
are invited to attend free of charge. 


The conference will be opened at 9:30 a.m. with papers by the official 
speakers on the theoretical and practical aspects of statistical quality control. 
Additional papers will be presented at 2:30 p.m., followed by a discussion. 
The discussion will be continued at 9:30 a.m., Oct. 23, with visits to local 


For additional information, contact .Assoc‘azione Italiana per il Controllo 
della Qualita, Secretariat of the SQC Meeting, Piazza Diaz 2, Milano. 
892 285. Telegram—AICQ, Piazza Diaz 2, Milano. 








of stochastic processes, correlation analy- 
sis of time series. Anyone reading the 
book thoroughly will not only have the 
subject well in hand, but will also be able 


to apply it 
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Product Education Service 


These advertisers provide educational information on their products, expand- 
ing the services of your journal, Industrial Quality Control. 

Their support is twofold. First they place the latest information on product 
development at your finger tips. In addition their purchase of advertising space 
supports your Society and this publication. Continue to advance your Society 
by using their products and services and encourage others to do so. They all 


merit your consideration. 


When writing or talking to advertisers to inquire about their products, always 
remember to say you saw their ad in Industrial Quality Control 


Advertisers in this Issue 


B. C. Ames Co. OBC 

B & H Instrument Co., Inc. 23 

Comtor Co. 13 

Curtiss-Wright Corp. 

DoALL Co. 

Elliott Service Co., Inc. 

W. R. Grace & Co., Davison 
Chemical Division 

Jones & Lamson Machine Co. 

Lightning Calculator Co..... 
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Mail the handy coupon below to obtain further information about any of the j 


A-10, Process Simulator 

A-11, Texas Electronic Products 
Corp. 

A-12, Veeder Root, Inc. 

A-13, Carl Zeiss, Inc. 





Advertisers in Previous Issues 
of Volume XVI 
Bell Telephone Laboratories, Inc. 
Cadillac Gage Co. 
Interscience Publishers, Inc 
Sheffield Corp 


items appearing in advertisements or new products and new literature described ; 
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in the “What's New?” department, pages 27-30 


INDUSTRIAL QUALITY CONTRO! 
Room 6197 Plankinton Building 

161 West Wisconsir Avenue 

Milwaukee 3, Wisconsin 
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POSITIONS AVAILABLE 


Address all replies to box number references 
to: American Society for Quality Control, 
Room 6197 Plankinton Blidg., 161 W. Wiscon- 
sin Ave., Milwaukee 3, Wis. 


Excellent opportunity for man with 
some industrial Statistical Quality Con- 
trol experience. Engineering degree, 
preferably LE. or M.E., required. MLS. 
in Statistics desirable. 
Submit complete resume, including edu- 
cation, experience, expected salary, and 
small photo to 

Champion Spark Plug Company 

Ceramic Division 

Att: Dr. R. F. Rea 

8525 Butler Avenue 

Detroit 11, Michigan 


QUALITY CONTROL ENGINEER 
Apply modern inspection and quality 
control procedures and practical sta- 
tistical methods to mass production 
Engineering degree or equivalent. Three 
to five years experience in similar work. 
Some manufacturing engineering ex- 
perience desirable. 

Liberal company benefits. Please reply 
to Ronson Corporation of Pennsylvania, 
Delaware Water Gap, Pa. 


Quality Managers . . . Quality Control 
Engineers Reliability Engineers 
Professional placement service by spe- 
cialists in these fields. Many fee-paid 
positions. 
Quality Control Personnel Service 
267 Hawthorne St., Malden, Mass. 
Write or phone DA. 1-5446 


QUALITY CONTROL 

SUPERINTENDENT 
An important and rewarding line po- 
sition with a well established metal 
manufacturing firm in Baltimore, Mary- 
land. Major responsibilities include in- 
vestigating cause of defective products, 
investigating and establishing inspec- 
tion controls and participation on man- 
ufacturing cost reduction committee. 
Requires five to seven years experience 
in the Quality Control field including 
some management responsibility. En- 
gineering degree preferred. Replies held 
confidential. Please forward complete 
personal resume including education, 
experience and salary requirements to 
Box 16P1. 
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HUGHES SEMICONDUCTOR 
DIVISION IN NEWPORT BEACH 
SOUTHERN CALIFORNIA 


has immediate openings for 


QUALITY CONTROL 
ENGINEERS 


The Semiconductor Division of Hughes 
Products, the commercial activity of 
Hughes Aircraft Company, has several 
openings for Quality Control Engi 
neers who have electronic component 
and/or semiconductor experience 


QUALITY CONTROL ENGINEERS 


There now are challenging openings for original work in 
reliability assurance with the leading company in reliable 
electronic components. 

Bachelor level or higher training in electronics and statisti- 
cal quality control is desirable. However, suitable equiva- 
lents in experience or scientific training will be considered. 
Recent emphasis on this field has opened promising careers 
for qualified men. Send resume to: 


John Schimmel III 


Sprague Electric Company 
North Adams, Mass. 





Areas of responsibility will include 
process control, quality and relia 
bility of outgoing products, process 
studies and methods development 





is requirec. U S. citizenship is not 
essential 


Please send complete resume to Mr. 


' 

1 

1 

| A degree in engineering or statistics 
' 

! 

' 

' 

W. E. Klinger at the address below. 


Q 


, a “ed 
f HUGHES PRODUCTS 





4{UGHES AIRCRAFT COMPANY 
Semiconductor Division 
500 Superior Avenue 
Newport Beach, California 


H 
ENGINEE 


SENIOR M 





Applicants should have at least a Bachelor's 


degree in Mechanical or Industrial Engineering 





ME&C NUCLEAR,INCG. 


y WS 
“J ur A Subsidiary of Texas Instruments Incorporated 
Xe 
is 


with formal training in statistical quality control. 
Nuclear experience is not essential, but 3 to 5 
years’ statistical Q-C work in a metals-fabricating 


industry is a must 


Our senior men have complete responsibil- 
ity for the quality assurance of the projects assigned 
to them. These positions offer plenty of room for 
advancement. The nuclear fuel field is undergoing 
constant expansion and the growth potential in our 


company is literally unlimited 


Excellent starting salary, relocation 
expenses, liberal employee benefits. Send complete 


resume and salary requirement to Mr. Tom Fowler. 


ATTLEBORO, MASSACHUSETTS 





OPPORTUNITY ... 


With 
A 
Growth Company 


A progressive, rapidly expanding 
manufacturer in the field of xerog- 
raphy—a method of physical photog 
raphy based on solid state and elec- 
trostatic phenomena—has an open- 
ing for 


GENERAL FOREMAN—QUALITY CON 
TROL—M.E., or E.E. with administra- 
tive experience. Familiarity with 
Quality Control organization and 
techniques. Training in statistics de- 
sirable. Will directly supervise 5 
foremen in machine quality control, 
design test requirements, etc. 


Kindly send resume and 
salary requirements to 
FRED A. WETTERINGS 

Industrial Relations Division 


HALOID XEROX INC. 


2-20 Haloid Street 
ROCHESTER 3, NEW YORK 








AUGUST, 1959 














M.S. 
EXPERIMENTAL 
STATISTICIAN 


B.S. IN MATHEMATICS 
or PHYSICAL SCIENCE 


1 to 5 years experience 


To consult with 
research and development 
on experimental design 


Experience with surface fitiing 
concepts is necessary 


Direct access to IBM-650 


Reply to: 
Mr. B. R. DiCaprio 
American Cyanamid Company 
Organic Chemicals Division 


Bound Brook, New Jersey 
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Tl Needs More Allan Thomas's as chem ons New Mexico Western: MS IE, Stanford 
QUALITY CONTROL ENGINEERS 


Men like Allan Thomas are needed to direct quality control 
programs for specific projects—quality control engineers who 
have 3 to 10 years experience with customer requirements, 
procedures, quality reports, plus prevention and detection of 
defects in electro-mechanical apparatus. Such experience 
can be used immediately. Your resume will get prompt atten- 
tion by John R. Pinkston. 


APPARATUS 
DIVISION 


PROFESSIONAL 
PLACEMENT 


FIN CORP OR ATED 
6000 LEMMON AVENUE 
DALLAS 8. TEXAS 


TEXAS we INSTRUMENTS 





CONSULTING SERVICES 


Responsibility of the American Society for Quality Control, Inc., for Consulting Services advertising is limited 
to certification that advertisers hold the grade of membership in the Society stated in their advertisements 
Qualification requirements for the several grades of membership are set forth in the Constitution of the Society 








Quality Control Consultont 


HARMON 5S. BAYER 

Fellow, ASQC 
1154 Book Building 
Detroit 26, Michigan 


Telephone 
WOodward 5-3796 


QC Planning Defect Prevention 


Management Contrels 


FOUNDED IN 1945 
References and Literature on Request 
699 Rose Ave. 
Des PLaAINges, ILL. 
Vanderbilt 4-6533 


Senior Partner: 
W. E. JONES 
Fellow, ASQC 


LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST. 
MALDEN, MASS. 
DAvenport 4-5446 


Organizing for Quality Training 








Quality Control Consultant 
THOMAS A. BUDNE 
Fellow, ASQC 
3 Dunster Road Great Neck, N. Y. 





This Space Reserved 
for 


Your Business Card 


RR. 3, Sox 258 
Greenwood, Indiana 


SUTHERLAND-JACOBSON & ASSOCIATES 
Consultants in Quality Control 


Inspection Procedures, Process Controls, 
Statistics for ® 





™. L. SUTHERLAND, Ph DO. H. J. JACOBSON 
Fellow ASQc Fellow asac 











BERNARD HECHT 
Quolity Control & Reliability Specialist 

Fellow Founding Member, ASQC 
Planning and Staffing 
Q. C. Organizations 

Training in Statistical Methods 

Quality Assurance Programs 
5410 Wilshire Bivd. Los Angeles 36, Calif 
Webster 8-012! 





Epwarp A. REYNOLDS 
Fellow, ASQC 
Ligonier, Pa. 











Consulting Services in Quality Control 
Since 1945 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge 
Chappaqua, New York 


Telephone 
Chappaqua 1-0715 





INDUSTRIAL QUALITY CONTROL 














“How to Control Quality" offers a com- 
plete action plan to stimulate supervisory 
interest. This commor. sense approach to 
the quality problem will make a valuable 
addition to your personal refe:ence file. 


ELLIOTT 


SERVICE COMPANY, INC. 
MOUNT VERNON NEW YORK 


MANAGEMENT 
REPORT 


“How to Control Quality” 


Section | 


MAINTAINING 
QUALITY STANDARDS 


Section Il 


QUALITY INSPECTION 


Section Ill 


THE HUMAN RELATIONS 
FACTOR IN QUALITY 


Section IV 
THE CUSTOMER’S 
STAKE IN QUALITY 


Also: 


Supervisor's Check List for Quality Control 
Supervisor's Four Step Guide “How to Maintain Quality" 


Send for your FREE copy TODAY 


Elliott Service Company, inc 
Department 8, Mount Vernon, N. Y 


Please provide me with a free copy of “How to Control Quality.” 
Nome 

Firm 

Address 


City 


‘S a Me wt Pe 











PORTA-CHECK® 

A transistorized portable comparator 
for fast accurate measurement it boih 
“tenths” and “thousandths” scales. 


MODEL AG AIR GAUGE 
For checking diameters, dimensions, 


roundne ss, el« 


200 SERIES 
MICROMETER 
DIAL 
INDICATOR 


One of four sizes 
Made to AGD 


specifications. 


NO. 2 DIAL 
COMPARATOR 
For desk, bench or 
at-the-machine in- 
spection of small 
parts. 


AMES 


Masters of Measurement... 


For more than half a century, Ames measuring 
instruments have been regarded as the finest made. 
Today the constantly growing line of Ames indica- 
tors, gauges, micrometers and comparators includes 
such amazingly accurate instruments as the new 
Ames “PORTA-CHECK”, an electronic comparator 
which gives accurate readings in millionths of an 
inch; and the new Model AG air gauge 

also accurate to millionths of an inch. Wherever 
precision is really important you'll find 
Ames “masters of measurement” on the job. 


Representatives in Principal Cities 
ii I 


B.CAMES CO 


32 Ames Street, Waltham rf, Mass. 
2 
Canadian Office — B. C. Ames Co., 45 Oriole Parkway, Toronto 


MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 





ANGLE CHECK® 
For precise checking of all types 
of angular parts. 


P< 

















